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(57) Abstract: The invention relates to compounds of formula (Ic) pro- 
cesses for their preparation, pharmaceutical compositions containing them 
and to their use in medicine, particularly use in the amelioration of a clinical 
condition for which a Factor Xa inhibitor is indicated. 
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pyRROLIDIN-2~ONE DERIVATIVES AS INHIBITORS OF FACTOR XA 

Field of the Invention 

5 The present invention relates to a novel class of chemical compounds, to processes for their 
preparation, to pharmaceutical compositions containing them and to their use in medicine, 
particularly use in the amelioration of a clinical condition for which a Factor Xa inhibitor is 
indicated. 

10 Background of the Invention 

Factor Xa is a member of the trypsin-like serine protease class of enzymes. It is a key 
enzyme in the coagulation cascade. A one-to-one binding of Factors Xa and Va with calcium 
ions and phospholipid converts prothrombin into thrombin. Thrombin plays a central role in 

15 the mechanism of blood coagulation by converting the soluble plasma protein, fibrinogen, 
into insoluble fibrin. The insoluble fibrin matrix is required for the stabilisation of the primary 
hemostatic plug. Many significant disease states are related to abnormal hemostasis. With 
respect to the coronary arterial vasculature, abnormal thrombus formation due to the rupture 
of an established atherosclerotic plaque is the major cause of acute myocardial infarction 

20 and unstable angina. Both treatment of an occlusive coronary thrombus by thrombolytic 
therapy and percutaneous transluminal coronary angioplasty (PTCA) are often accompanied 
by an acute thrombotic reclosure of the affected vessel which requires immediate resolution. 
With respect to the venous vasculature, a high percentage of patients undergoing major 
surgery in the lower extremities or the abdominal area suffer from thrombus formation in the 

25 venous vasculature which can result in reduced blood flow to the affected extremity and a 
pre-disposition to pulmonary embolism. Disseminated intravascular coagulopathy commonly 
occurs within both vascular systems during septic shock, certain viral Infections and cancer 
and is characterised by the rapid consumption of coagulation factors and systemic 
coagulation which results in the formation of life-threatening thrombi occurring throughout 

30 the vasculature leading to widespread organ failure. 

Beyond its direct role in the formation of fibrin rich blood clots, thrombin has been reported to 
have profound bioregulatory effects on a number of cellular components within the 
vasculature and blood, (Shuman, M.A„ Ann. NY Acad. Sci,. 405: 349 (1986)). 

35 

A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such as 
coronary thrombosis (for example myocardial infarction and unstable angina), 
thromboembolism, acute vessel closure associated with thrombolytic therapy and 
percutaneous transluminal coronary angioplasty, transient ischemic attacks, pulmonary 
40 embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel luminal 
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narrowing (restenosis), and the prevention of thromboembolic events associated with atrial 
fibrillation, e.g. stroke. They may also have utility as anti-coagulant agents both in-vivo and 
ex-vivo, and in oedema and inflammation. Thrombin has been reported to contribute to lung 
fibroblast proliferation, thus, Factor Xa inhibitors could be useful for the treatment of some 
5 pulmonary flbrotic diseases. Factor Xa inhibitors could also be useful in the treatment of 
tumour metastasis, preventing the fibrin deposition and metastasis caused by the 
inappropriate activation of Factor Xa by cysteine proteinases produced by certain tumour 
cells. Thrombin can induce neurite retraction and thus Factor Xa inhibitors may have 
potential in neurogenerative diseases such as Parkinson's and Alzheimer's disease. They 
10 have also been reported for use in conjunction with thrombolytic agents, thus permitting the 
use of a lower dose of thrombolytic agent. 



15 



The present invention provides novel Factor Xa inhibitors. Compounds of the present 
invention have oral bioavailability and PK profiles suitable for acute and chronic therapies. 

Summary of the Invention 

The present invention provides compounds of formula (Ic): 




20 (Ic) 
wherein: 

represents hydrogen, -Ci^ealkyl, -Ca-ealkenyl, -Ca-ealkynyl, -Ca^alkylOH, -Ca-aalkylNR^R^, - 
C2.3alkylNHCOR^ -C2-3alkylNHC02R^ "C2^alkylNHS02R^ -C2-3alkylNHCONR^R^ -Ca-aalkyI 

25 OCONR^R^ -C2>3alkylOCi.6alkyI, -C2-3alkylOCH2phenyl, phenyl or 5- or 6- membered 
aromatic heterocyclic group containing at least one heteroatom selected from O, N or S, the 
phenyl or aromatic heterocyclic group being optionally substituted by one or more 
substitutents selected from: -Ci^alkyl, -Ci.3alkoxy, -Ci-salkylOH, halogen, -CN, -CF3, -NH2, - 
CO2H and -OH, or R^ represents a group X-W; 

30 X represents -Ci_3alkylene-, propenylene, propynylene; 
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W represents -CN, -CO2H, -CONR^R^ -COCi^alkyl, -COsCi-ealkyl, -COaCa-ealkenyl, phenyl 
or 5- or 6- membered aromatic or non-aromatic lieterocyclic group containing at least one 
heteroatom selected from O, N or S, the phenyl or aromatic or non-aromatic heterocyclic 
group being optionally substituted by one or more substitutents selected from: -Ci-salkyi, -Ci, 
5 salkoxy. -Ci.3alkylOH, halogen, -CN, -CF3. -NH2, -CO2H and -OH; 

represents hydrogen, -Ci_3alkyl, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci-salkyl, -Ci. 
10 aalkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

R'^ and R^ independently represent hydrogen or -Ci^alkyl; 

R^ and R^ independently represent hydrogen, -Ci^alkyl or -CF3, with the proviso that one of 
1 5 R^ and R^ is -Ci_3alkyl or -CF3 and the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 4-, 5-, 6-, 7- or 8- 
membered non-aromatic heterocyclic ring, bridged or unbridged, optionally containing an 
additional heteroatom selected from O, N or S, and optionally substituted by: 

20 (i) one or more substitutents selected from: -NHa, -CF3, F, -OH, =0, -CO2H, -Ci-ealkyI, -Ci. 
ealkoxy, -Ci^alkylOH, -(Ci^alkyONR^'R^ -(Co-3alkyl)CONR^R^ -NHSO2CF3, -NHSOgCCo. 
3alkyl)R^ -NHCH2COCH20(Ci^alkyl), -(Co^alkyl)C02Ci_4alkyl, -CONHC2-3alkylOH, - 
CH2NHC2-3alkylOH, -CH20Ci.3alkyl, -COCHgNR^R^ -COCH2N''(CH3)3 and -CH2S02Ci.3alkyl; 
(ii) a group -NHCOR^ or -NR^R^ 

25 represents -Ci.6alkyl, -C2.6alkynyl, -Ci^alkoxy, -Ci-ealkylOH, -Ci-3alkylC02H, -Ci. 
salkylNR'^R^ -Ci_3alkylC02Ci.3alkyl, -Ci-3alkylCONR^R^ and -Ci.3alkylOCi.3alkyl; 
(lii) a group -Y-R®, 

Y represents -Ci,3alkylene-, -NHCO-, -NHC02Ci,3alkylene-, -NHCi^salkylene-. -CO-, -Ci. 
3alkylNH-, -Ci.3alkylNHCO-, -Ci.3alkylNHS02-, -CH2NHSO2CH2- or a direct link, 
30 R® represents phenyl, a 5- or 6- membered heterocycle containing at least one heteroatom 
selected from O, N or S, or a 5- or 6- membered cycloalkyi, each of which is optionally 
substituted by one or more substituents selected from: -Ci^alkyl, -Ci^alkoxy, -C^^alkylOH, 
halogen, -CN, -CF3, -NH2, -CO2H and -OH; or 

(iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ and 
35 R^, wherein R^ represents phenyl, a 5- or 6- membered cycloalkyi group or a 5- or 6- 
membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
N or S, and the fused bicyclic group is optionally substituted by one or more substituents 
selected from: -Ci^alkyl, -Ci^alkoxy, -Ci-aalkylOH, halogen, -CN, -CF3, -NH2, -CO2H and - 
OH; 

40 



wo 02/100886 



PCT/GB02/02586 



4 



with the proviso that where the substituent on the non-aromatic ring formed by R"^ and is - 
NH2, -OH, -Ci^alkoxy, -NHSO2CF3, -NHS02(Co^alkyl)R% -NHCOR^ -NR^R^ -NHCOR^, - 
NHCOzCvsalkyleneR^ or -NHCi_3alkyleneR^, -NHCH2COCH20(Ci.3alkyl), the substituent is 
5 not attached to a ring carbon atom adjacent to a heteroatom; 

R^ represents: 

(i) a fused bicyclic group -R^R^; 

(11) a group -R^-R^ 

10 (iii) a group -Z-R^ wherein Z represents -Ci^alkylene-, -C2-3alkenylene- or a direct 

link; 

wherein R^ and R^ independently represent phenyl or a 5- or 6- membered aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyl or 
aromatic heterocyclic group being optionally substituted by one or more substituents 
15 selected from: -Ci-salkyI, -Ci^alkoxy, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
and pharmaceutically acceptable derivatives thereof. 

Further aspects of the invention are: 

A pharmaceutical composition comprising a compound of the invention together 
20 with a pharmaceutical carrier and/or excipient. 

A compound of the invention for use in therapy. 

Use of a compound of the invention for the manufacture of a medicament for the 
treatment of a patient suffering from a condition susceptible to amelioration by a Factor Xa 
inhibitor. 

25 - A method of treating a patient suffering from a condition susceptible to amelioration 

by a Factor Xa inhibitor comprising administering a therapeutically effective amount of a 
compound of the invention. 

Detailed Description of the Invention 

30 

The present invention provides compounds of formula (I): 
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wherein: 

5 

represents hydrogen, -Ci^alkyl, -Ca-ealkenyl, -C2^alkynyl, -Ca-aalkylOH, -C2-3alkylNR^R^, - 
C2.3aIkylNHCOR^ -C2-3alkylNHC02R^ -C2-3alkylNHS02R^ -C2-3alkyINHCONR^R^ or a group 
X-W; 

X represents -Ci-salkylene-, propenylene, propynylene; 
10 W represents -CN, -CO2H, -CONR''R^ -COCi-ealkyl, -C02Ci.6alkyl, -C02C2-6alkenyl, - 
OCONR^R^, -OCi^alkyl, -OCH2phenyl, phenyl or 5- or 6- membered aronaatic heterocyclic 
group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 
heterocyclic group being optionally substituted by one or more substitutents selected from: - 
Ci^alkyl. -Ci.3alkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

15 

R® represents hydrogen, -Ci^salkyl, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci, 
salkoxy, -Ci.3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

20 

R^ and R^ independently represent hydrogen or -Cvsalkyl; 

R^ and R^ independently represent hydrogen, -Ci^alkyl or -CF3, with the proviso that when 
one of R^ and R^ is -Ci^alkyl or -CF3, the other is hydrogen; 

25 

R"^ and R^, together with the N atom to which they are bonded, form a 5-, 6- or 7- membered 
non-aromatic heterocyclic ring, bridged or unbridged, optionally containing an additional 
heteroatom selected from O, N or S, and optionally substituted by: (i) one or more 
substitutents selected from: -NH2, -CF3, F, -OH, =0, -CO2H, -Ci.6alkyl, -Ci.6alkoxy, -Ci. 
30 ealkylOH, -(Ci-3alkyl)NR*^R^ -(Co.3alkyl)CONR''R^ -NHSO2CF3, -NHS02(Co.3alkyl)R^ and 
(Co-3alkyl)C02Ci^alkyl; 
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(ii) a group -NHCOR^ or -NR^R"*, 

R"^ represents -Ci^alkyl, -Ca-ealkynyl, -Ci-ealkoxy, -Ci^alkylOH, -Ci-salkylCOaH, -Ci- 
aalkylNR^R^ -Ci^alkylCOaCi^alkyl or -Ci^alkylCONR*^R°; 

(iii) . a group -Y-R®, 

5 Y represents -Ci-salkylene-, -NHCO-, -NHC02Ci-3alkylene-, -NHCi^alkylene-, -CO-. -Ci. 
aalkylNH-. -Ci^alkylNHCO-, -d-aalkylNHSOa-, -CH2NHSO2CH2- or a direct link, 
R® represents phenyl, a 5- or 6- membered cycloalkyi or a 5- or 6- mennbered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci_3alkyl, -Ci^salkoxy, -Ci-3alkylOH, 
10 halogen, -CN, -CF3, -NH2, -CO2H and -OH; or 

(iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ and 
R^, wherein R^ represents phenyl, a 5- or 6- membered cycloalkyi group or a 5- or 6- 
membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
N or S, and the fused bicydic group is optionally substituted by one or more substituents 

1 5 selected from; -Ci_3alkyl, -Ci_3alkoxy, -Ci_3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and - 
OH; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2, -OH, -Ci_6alkoxy, -NHSO2CF3, -NHS02(Co.3alkyl)R^ -NHCOR'', -NR^R^ -NHCOR^, - 
NHG02Ci^alkyleneR® or -NHCi-salkyleneR®, the substituent is not attached to a ring carbon 
20 atom adjacent to a heteroatom; 

R^ represents: 

(i) a fused bicydic group -R^R'^; 

(ii) a group -R^-R^; 

25 (iii) a group -Z-R^ wherein Z represents -Cn^alkylene-, -C2-3alkenylene- or a direct link; 
wherein R^ and R^ independently represent phenyl or a 5- or 6- membered aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S, each of 
which is optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci. 
salkoxy, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

30 and pharmaceutically acceptable salts or solvates thereof. 

When R'^ represents a group X-W: 

Preferably, X represents -Ci-aalkylene-, more preferably -methylene-. 

Preferably, W represents -CN, -CO2H, -CONR^R^ -COCi_6aIkyI, -C02Ci.6alkyl or a 5- or 6- 
35 membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
Nor S. 

Preferably, R^ represents hydrogen, -Ci^alkyl, -C2^alkenyl or a group X-W wherein X 
represents -Ci-3alkylene- and W represents -CN, -CO2H, -CONR^R*", -COCi^alkyl, -CO2C1. 
40 ealkyi or a 5- or 6- membered aromatic heterocyclic group containing at least one 
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heteroatom selected from O, N or S. More preferably, R'^ represents a group selected from 
hydrogen. -CH2CN, -CH2CONH2. -CHaCOCi^alkyl and -CHaCOaCi^ealkyl. 

In another preferred aspect, represents hydrogen, -Ci-ealkyi, -Cs-ealkenyl, -C2. 
5 salkylNR^R^, -C2-3alkylNHCOR^, phenyl or a 5- or 6- membered aromatic heterocycle, or R^ 
represents a group X-W wherein X represents -Ci^alkylene- and W represents -CN, -CO2H, 
-CONR^^R"^, -COCi_6aikyl, -C02Ci.6aIkyl or a 5- or 6- membered aromatic or non-aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S. More 
preferably, R^ represents hydrogen, -Ci_6alkyl, -Ca^ealkenyl, -C2-3alkylNR^R^, -C2- 

1 0 salkylNHCOR^, or R^ represents a group X-W wherein X represents -Ci-3alkylene- and W 
represents -CN, -CO2H, -CONR^R"", -COCi-ealkyl, -COzCi^alkyl or a 5- or 6- membered 
aromatic or non-aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S. Even more preferably, R^ represents a group selected from: hydrogen, -Ci. 
ealkyi, -CH2CH=CH2, -CH2CH2N(CH3)2. -CH2CH2NHCOCH3, -CH2CN, -CH2CO2H. - 

15 CH2CO2CH3, -CH2C02t-Butyl, -CH2CONH2, -CH2COCH2CH3, -CH2COt-Butyl, - 

CH2CO2CH2CH3, 




20 Most preferably, R"" represents a group selected from: hydrogen, -Ci.6alkyl, -CH2CH=CH2, - 
CH2CH2N(CH3)2. -CH2CH2NHCOCH3, -CH2CN, -CH2CO2H, -CH2CO2CH3, -CH2C02t-Butyl, - 
CH2CONH2, -CH2COCH2CH3, -CHaCOt-Butyl. 
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In another preferred aspect, represents a group selected from hydrogen, -CH2CN, - 
CH2CONH2, -CH2COCi_6alkyl and -CH2C02Ci„6alkyl. 

5 

Preferably, represents -Ci^aalkyl or hydrogen, more preferably methyl or hydrogen. 

Preferably, R^ represents -Ci-aalkyI or hydrogen, more preferably methyl or hydrogen. 

10 When the 5-, 6~ or 7- membered non-aromatic heterocyclic ring formed by R"^ and R^, 
optionally containing an additional heteroatom, is substituted by one or more substituents 
selected from group (1): 

preferably, the substitutents in group (i) are -NH2, -CF3, -OH, -CO2H, -Ci.6alkyl, -Ci^ealkoxy, - 
Ci.6alkylOH, -(C1^aikyl)NR^R^ -(Co-3alkyl)CONR^R^ and -NHSO2CF3, more preferably -NH2, 
1 5 -Ci_6alkyl, -Ci.6alkylOH and -(Ci.3alkyl)NR^R^ 

When, the 5-, 6- or 7- membered non-aromatic heterocyclic ring formed by R'* and R^, 
optionally containing an additional heteroatom, is substituted -NHCOR'^: 
preferably, R^ represents -Ci.6alkyl, -C2-6alkynyl, -Ci^alkylC02H, -Ci.3alkylNR''R^ -Ci. 
20 aalkylCOsCi^alkyl, or -Ci.3alkylCONR''R^ more preferably -Ci^alkylCOgH, -Ci.3alkylNR^R^ 
or -Ci.3alkylC02Ci_3alkyl. 

When, the 5-, 6- or 7- membered non-aromatic heterocyclic ring formed by R"^ and R^, 
optionally containing an additional heteroatom, is substituted by -NR^R*^: 
25 preferably, R*^ represents hydrogen; 

preferably, R^ represents -Ci.6alkyl or -Ci.6alkylOH. 

When the 5-, 6- or 7- membered non-aromatic heterocyclic ring formed by R"^ and R^, 
optionally containing an additional heteroatom, is substituted by Y-R®: 
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preferably, Y represents -Ci^aalkylene-, -NHCO-, -NHCOaCi^alkylene-, -NHCi-salkylene- or - 
Ci-3alkylNHS02-, more preferably -Ci.3alkylene-, -NHCO- or -NHCi^alkylene-, most 
preferably -Ci-salkylene-; 

preferably, R® represents imidazole, pyrrole, pyrazole, pyridine, pyrimidine, furan, oxazole, 
5 1 ,2,4-triazole, phenyl or pyrrolidine, more preferably pyrrole, pyrazole, pyridine, pyrimidine, 
1 ,2,4-triazoie or pyrrolidine, most preferably pyrrolidine; preferably, is unsubstituted or 
substituted by -Ci^alkyi, -NH2 or-Ci.3alkylOH, A preferred Y-R® is -Ci^salkylene-pyrrolidine, 

When the 5-, 6- or 7- membered non-aromatic heterocyclic ring formed by R"^ and R^, 
10 optionally containing an additional heteroatom, is substituted by a group (iv): 
preferably, R^ represents cyclohexyL Preferably, R^ is unsubstituted. 

Preferably, R"^ and R^, together with the N atom to which they are bonded, form a 5- or 6- 
membered non-aromatic heterocyclic ring, optionally containing an additional heteroatom 
15 selected from O, N or S, and optionally substituted by: 

(i) one or more subsituents selected from: -NH2, -CF3, -OH, -CO2H, -C^^alkyl, -Ci^ealkoxy, - 
Ci.6alkylOH, -(Ci^alkyONR'^R^ -(Co^alkyl)CONR^R^ and -NHSO2CF3; 

(ii) a group -NHCOR^ wherein R^ represents -C^eaikyl, -Cs-ealkynyl, -Ci^salkylCOaH, -Ci_ 
3alkylNR^R^ -Ci,3alkylC02Ci^alkyl or -Ci^alkylCONR^R^ or a group -NHR^ wherein 

20 R"^ represents -Ci^ealkyl or -Ci.6alkylOH; 

(iii) a group -Y-R% Y represents -Ci^alkylene-, -NHCO-, -NHC02Ci.3alkylene-, -NHCi. 
3alkylene- or -Ci-3alkylNHS02, R® represents imidazole, pyrrole, pyrazole, pyridine, 
pyrimidine, furan, oxazole, 1 ,2,4-triazole, phenyl or pyrrolidine optionally substituted by -Ci_ 
salkyi, -NH2 or -Ci^alkylOH; 

25 (iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ and 
R^, wherein R^ represents cyclohexyl; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2, -OH, -Ci^alkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHGOR% -NHGOaCi^alkyleneR^ or 
-NHCi.3alkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a 
30 heteroatom. More preferably, R"^ and R^, together with the N atom to which they are bonded, 
represent piperidine, 2-(pyrrolidin-1-ylmethyl)pyrrolidine or morpholine. 

In another preferred aspect, R"^ and R^, together with the N atom to which they are bonded, 
form a 4-, 5-, 6-, 7- or 8- membered non-aromatic heterocyclic ring, selected from: 
35 piperidine; pyrrolidine; hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; 
diazepine; tetrahydro-1,6-naphthyridine; 2-azabicyclo[2.2.1]heptane; 2-oxa-5- 
azabicyclo[2.2.1]heptane; 3,7-diazabicyclo[3.3,1]nonane; 9-oxa-3,7- 
diazabicyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 4,6,7,8-tetrahydro-5H-thieno[3,2- 
c]azepine; 
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1,2,5,6-tetrahydropyridine; azetidine; 2,5-dihydro-1H-pyrrole; piperazine; 
hexahydropyrimidine; tetrahydroquinoline; decahydroquinoline; tetrahydroquinoxaline; 
dihydroisoindole; tetrahydroisoquinoline; tetrahydro-5H-imidazo[4,5-c]pyridine; 1,3,4,5- 
tetrahydro-2H-2-benzazepine; 2,5-diazabicyclo[2.2.1]heptane; optionally substituted by: 
5 (i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -Ci-ealkyl, -Ci-ealkoxy, - 
Ci^ealkylOH, -(Ci^salkyONR^'R^ -(Co-^alkyl)CONR^R^ -NHSO2CF3, -NHCH2COCH20(Ci_ 
salkyi), -(Co.3alkyl)C02Ci^alkyl, -CONHC2-3alkylOH, -COCH2NR^R^ -COCH2N'^(CH3)3, - 
CHzOCi^alkyl and -CHzSOzCi^alkyl; 

(ii) a group -NHCOR^ or -NR^R^ 

10 R"* represents -Ci^alkyl, -Cs-ealkynyl, -Ci-ealkylOH, -Ci_3alkylC02H, -Ci^alkylNR^R^ -Ci. 
salkylCOsCi^alkyl, -Ci^alkylOCi-salkyl and -Ci^alkylCONR^R°; 

(iii) a group -Y-R^, 

Y represents -Ci^alkylene-, -NHCO-, -NHCi^alkylene-, -NHC02Ci^alkylene-, -Ci_ 
salkylNHCO-, -Ci^alkylNHS02-,-C0- or a direct link, 

1 5 R® represents phenyl, pyridine, pyrrole, isoxazole, pyrazole, pyrrolidine, cyclopentyl, triazole, 
pyrazine, furan, thiazole, imidazole, morpholine, piperazine, pyrimidine, piperidine, each of 
which is optionally substituted by one or more substituents selected from: -C^^alkyl, 
halogen, -NH2; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
20 NH2, -OH, -Ci_6alkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHCOR^ or -NHC1.3alkyleneR^ - 
NHCOzCLsalkyleneR®, -NHCH2COCH20(Ci^alkyl), the substituent is not attached to a ring 
carbon atom adjacent to a heteroatom. 

More preferably R"^ and R^, together with the N atom to which they are bonded, form a 5-, 6-, 
25 7- or 8- membered non-aromatic heterocyclic ring, selected from: piperidine; pyrrolidine; 
hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; diazepine; tetrahydro- 
1 ,6-naphthyridine; 2-azabicyclo[2.2.1]heptane; 2-oxa-5-azabicyclo[2,2.1]heptane; 3,7- 
diazabicyclo[3.3.1]nonane; 9-oxa-3,7-diazabicyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 
4,6J,8-tetrahydro-5H-thieno[3,2-c]azepine; 1,2,5,6-tetrahydropyridine; and optionally 
30 substituted by: 

(i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -Ci^eaikyl, -Ci^ealkoxy, - 
Ci.6alkylOH, -(Ci-salkyONR^'R^ -(Co-salkyOCOgCi^alkyl, -COCHsNR^'R^ and -COCH2N'^(CH3)3; 

(ii) a group -NHCOR^ or -NR^R^, 

R^ represents -Ci.6alkyl, -Cs^ealkynyl, -Ci_6alkylOH, -CLsaikylCOsH, -Ci.salkylNR^R'^, -Ci. 
35 salkylCOgCi^alkyl, -Ci,3alkylOCi^alkyl and -Ci-salkylCONR^R^; 

(iii) a group -Y-R®, 

Y represents -Ci.3alkylene-, -NHCO-, -NHCn^salkylene-, -NHC02Ci^alkylene-, -Ci. 
3alkylNHS02- or a direct link, 
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R® represents phenyl, pyridine, pyrrole, isoxazole, pyrazole, pyrrolidine, cyclopentyl, triazole, 
pyrazine, furan, thiazole, imidazole, morpholine, piperazine, pyrimidine, each of which is 
optionally substituted by one or more substituents selected from: -Ci^alkyl, halogen, -NH2; 
with the proviso that where the substituent on the non-aromatic ring formed by R''^ and R^ is - 
5 NH2, -OH, -Ci_6alkoxy, -NHCOR^ -NR^R^, -NHCOR^ or -NHCi^alkyleneR^, -NHCO2C1- 
salkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a heteroatom; 

Even more preferably R^ and R^ together with the N atom to which they are bonded, form a 
5-, 6-, 7-, 8- membered non-aromatic heterocyclic ring, selected from: piperidine; pyrrolidine; 

1 0 hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; diazepine; tetrahydro- 
1 ,6-naphthyridine; 2-azabiGyclo[2.2.1]heptane; 2-oxa-5-azablcyclo[2.2.1]heptane; 3,7- 
diazabicyclo[3.3,1]nonane; 9-oxa-3,7-diazabicyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 
optionally substituted by a subsltuent selected from: -CH3, =0, -NH2, F, -CH2OH, - 
CH2CH2NHCH3, -NHCOCi^alkyl. -NHCOC=CH. -NHCOCH2CH2CO2H; -NHCOCH2N(CH3)2. - 

15 NHCOCi^alkylCOsCHs, 




with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2. NHC02Ci_3alkyleneR^, -NHCO- or -NHCH2- the substituent is not attached to a ring 
carbon atom adjacent to a heteroatom. 

20 

When R® represents a fused bicycllc group -R^R^: 
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Preferably, represents phenyl or thiophene, more preferably phenyl. Preferably, is 
unsubstituted. When R^ is thiophene, preferably it is attached to the sulphonyl group at the 
2-position. 

Preferably, R^ represents phenyl Preferably, R'' is substituted by halogen, nnore preferably 
5 CI. Preferably, R^ is monosubstituted. 

When R^ represents a group -R^-R^: 

Preferably, R^ represents thiophene or phenyl, more preferably thiophene. Preferably, R^ is 
unsubstituted. When R^ is thiophene, preferably it is attached to the sulphonyl group at the 
10 2-position. 

Preferably, R^ represents thiophene or phenyl, more preferably thiophene. Preferably, R^ is 
substituted by halogen, more preferably CI. Preferably, is monosubstituted. 

When R^ represents a group -Z-R*^: 
1 5 Preferably, Z represents -Ca-aalkenyl-, more preferably -CH=CH-. 

Preferably, represents phenyl. Preferably, R^ is substituted by halogen, more preferably 
CI. Preferably, R^ is monosubstituted. 

(iii) In another preferred aspect, R® represents: 
20 (i) a fused bicyclic group -R^R^ wherein R^ represents phenyl, thiophene, imidazole, thiazole, 
pyrrole or furan optionally substituted by one or more substituents selected from: -Ci_3alkyl 
and R^ represents phenyl or pyridine optionally substituted by one or more substituents 
selected from: halogen and -OH; 

(ii) a group -R^-R^ wherein R^ represents thiophene or phenyl and R*" represents phenyl, 
25 pyridine, thiophene, thiadiazole, tetrazole, isoxazole or furan optionally substituted by one or 

more substituents selected from: -Ci.3alkyl, halogen, -NH2, -OCi^aalkyl and -OH; 

(iii) a group -Z-R^ wherein Z represents -Ca-salkenylene- or a direct link wherein R^ 
represents phenyl or thiophene optionally substituted by one or more substituents selected 
from: halogen, OH and -ON; 

30 

Preferably, R® represents a substituent selected from: 
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Even more preferably, represent a substituent selected from: 
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Most preferably, represents (chlorothienyl)ethene. 

5 In another preferred aspect of the invention, represents chloronaphthylene, 

chlorobenzothiophene, chlorobithiophene or chlorophenylethene. More preferably, A 
represents a group selected from; 6-chloronaphthyl, 5-chloro-2,2'-biothiophene, (4- 
chlorophenyl)ethene, 6-chloro-1 -benzothiophene. 

10 It is to be understood that the present invention covers all combinations of suitable, 
convenient and preferred groups described hereinabove. 

Hence, in a preferred aspect the invention provides compounds of formula (I) wherein: 
R^ represents hydrogen, -Ci.6alkyl, -Cs-ealkenyl, -Cs^alkylNR^R^, -Ca-salkylNHCOR^, phenyl 
15 or a 5- or 6- membered aromatic heterocycle, or R^ represents a group X-W wherein X 
represents -Ci^alkylene- and W represents -CN, -COaH, -CONR^R'', -COCvealkyl, -COaCi- 
ealkyi or a 5- or 6- membered aromatic or non-aromatic heterocyclic group containing at 
least one heteroatom selected from O, N or S. 

R^ and R^ independently represent hydrogen, or -Ci-salkyi, with the proviso that one of R^ 
20 and R^ is -Ci^alkyl and the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 4-, 5-, 6-, 7- or 8- 

membered non-aromatic heterocyclic ring, selected from: piperidine; pyrrolidine; 

hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; diazepine; tetrahydro- 

1 ,6-naphthyridine; 2-azabicyclo[2.2.1]heptane; 2-oxa-5-azabicyclo[2.2.1]heptane; 3,7- 
25 diazabicyclo[3.3.1]nonane; 9-oxa-3,7-diazabicyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 

4,6,7,8-tetrahydro-5H-thieno[3,2-c]azepine; 1,2,5,6-tetrahydropyridine; azetidine; 2,5- 

dihydro-1H-pyrrole; piperazine; hexahydropyrimidine; tetrahydroquinoline; 

decahydroquinoline; tetrahydroquinoxaline; dihydroisoindole; tetrahydroisoquinoline; 

tetrahydro-5H-imidazo[4,5-c]pyridine; 1 ,3,4,5-tetrahydro-2H-2-benzazepine; 2,5- 
30 diazabicyclo[2.2.1]heptane; 3,5,6,7,-tetrahydro-4H-[1,2,3]triazolo[4,5-b]pyridine; 2,3-dihydro- 

1 H-indole; optionally substituted by: 

(i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -Ci^alkyl, -Ci^alkoxy, - 
CvealkylOH, -(Ci^aikyl)NR^R^ -(Co-3alkyl)CONR^R^ -NHSO2CF3, -NHCH2COCH20(Ci. 
salkyi). -(Co-salkyOCOaCi^alkyl, -CONHCa^alkylOH, -COCHsNR^R^ -COCH2N^(CH3)3, - 
35 CHsOCi^alkyl and -CHsSOsCi^alkyl; 
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(ii) a group -NHCOR^ or -NR'^R^ 

R*^ represents -Ci^alkyl, -Cz-ealkynyl, -Ci^ealkylOH, -Ci^alkylC02H, -Ci^alkylNR^R^ -Ci_ 
aalkylCOaCi^alkyl, -Ci^alkylOCi^alkyl and -Ci-aalkylCONR^R''; 

(iii) a group -Y-R®, 

5 Y represents -Ci^aalkylene-, -NHCO-, -NHCi-salkylene-, -NHCOaCLsalkylene-, -Ci. 
aalkylNHCO-, -d-salkylNHSOz-, -CH2NHSO2CH2-. -CO- or a direct link, 
R® represents phenyl, pyridine, pyrrole, isoxazole, pyrazole, pyrrolidine, cyclopentyl, triazole, 
pyrazine, furan, thiazole, imidazole, morpholine, piperazine, pyrimidine, piperidine, each of 
which is optionally substituted by one or more substituents selected from: -Ci.3alkyl, 
10 halogen, -NH2; 

with the proviso that where the substituent on the non-aromatic ring formed by R^ and R^ is - 
NH2, -OH, -Ci.6alkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHGOR^ or -NHC1.3alkyleneR^ - 
NHC02Ci.3alkyleneR% -NHCH2COCH20(Ci-3alkyl), the substituent is not attached to a ring 
carbon atom adjacent to a heteroatom; 

15 R^ represents hydrogen, -Ci-salkyl, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci-salkyI, ~Ci- 
salkoxy, -Ci.3aIkylOH, halogen, -ON, -CF3, -NH2, -CO2H and -OH; 
R^ and R^ independently represent hydrogen or -Ci^alkyl; 

20 R® represents: 

(i) a fused bicyclic group -R^R*^ wherein R^ represents phenyl, thiophene, imidazole, thiazole, 
pyrrole or furan optionally substituted by one or more substituents selected from: -Ci.3alkyl 
and R^ represents phenyl or pyridine optionally substituted by one or more substituents 
selected from: halogen and -OH; 

25 (ii) a group -R^-R^ wherein R^ represents thiophene or phenyl and R^ represents phenyl, 
pyridine, thiophene, thiadiazole, tetrazole, isoxazole or furan optionally substituted by one or 
more substituents selected from: -C^salkyl, halogen, -NH2, -OGi-3alkyl and -OH; 
(iii) a group -Z-R^ wherein Z represents -C2-3alkenylene- or a direct link wherein R*^ 
represents phenyl or thiophene optionally substituted by one or more substituents selected 

30 from: halogen, OH and -ON; 

and pharmaceutically acceptable salts or solvates thereof. 

In a more preferred aspect the invention provides compounds of formula (I) wherein: 
R'' represents hydrogen, -Ci.6alkyl, -C3^alkenyl, -C2-3alkylNR''R'', -G2-3alkylNHCOR^, phenyl 
35 or a 5- or 6- membered aromatic heterocycle, or R^ represents a group X-W wherein X 
represents -Ci^alkylene- and W represents -ON, -CO2H, -CONR^'R^ -COCi.6alkyl, -CO2C1. 
ealkyl or a 5- or 6- membered aromatic or non-aromatic heterocyclic group containing at 
least one heteroatom selected from O, N or S. 

R^ and R^ independently represent hydrogen, or -C^^alkyl, with the proviso that one of R^ 
40 and R^ is -Ci,3alkyl and the other is hydrogen; 
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R"* and R^, together with the N atom to which they are bonded, form a 4-, 5-, 6-, 7- or 8- 
membered non-aromatic heterocyclic ring, selected from: piperidine; pyrrolidine; 
hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; diazepine; tetrahydro- 
1 ,6-naphthyridine; 2-azabicyclo[2.2.1]heptane; 2-oxa-5-azabicyclo[2,2.1]heptane; 3,7- 
5 diazabicyclo[3.3.1]nonane; 9-oxa"3,7-diazablcyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 
4,6,7,8-tetrahydro-5h-thieno[3.2-c]azepine; 

1 ,2,5,6-tetrahydropyridine; azetidine; 2,5-dihydro-1h-pyrrole; piperazine; 

hexahydropyrimidine; tetrahydroquinoline; decahydroquinoline; tetrahydroquinoxaline; 

dihydroisoindole; tetrahydroisoquinoline; tetrahydro-5h-imidazo[4,5-c]pyridine; 1,3,4,5- 
10 tetrahydro-2h-2-benzazepine; 2,5-diazabicyclo[2.2.1]heptane; optionally substituted by: 

(i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -C^^alkyl, -Ci.6alkoxy, - 

Ci,6alkylOH, -(Ci^alkyl)NR''R^ -{Co-3alkyl)CONR^R^ -NHSO2CF3, -NHCHaCOCHaOCCi. 

aalkyi), ~(Co-3a(kyI)C02Ci^aIkyl, -CONHCa-aalkylOH, -COCHzNR^R^ -COCH2N^{CH3)3, - 

CH20Ci-3alkyl and -CH2S02Ci^alkyl; 
1 5 (ii) a group -NHCOR"^ or -NR^R^ 

R"* represents -C^^alkyl, -C2-6alkynyl, -Ci^ealkylOH, -Ci.3alkylC02H. -Ci-salkylNR^R^ -Ci. 

3alkylC02Ci^alkyl, -Ci^alkylOCi-salkyl and -Ci.aalkylCONR^R''; 

(iii) a group -Y-R®, 

Y represents -Ci-aalkylene-, -NHCO-, -NHCi-salkylene-, -NHC02Ci^alkylene-, -Ci. 
20 aalkylNHCO-, -Ci^alkylNHS02-,-C0- or a direct link, 

R® represents phenyl, pyridine, pyrrole, isoxazole, pyrazole, pyrrolidine, cyclopentyl, triazole, 
pyrazine, furan, thiazole, imidazole, morpholine, piperazine, pyrimidine, piperidine, each of 
which is optionally substituted by one or more substituents selected from: -Ci^salkyl, 
halogen, -NH2; 

25 with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2, -OH, -Ci_6alkoxy, -NHSO2CF3, -NHCOR^ -NR'^R^ -NHCOR^ or -NHC1_3alkyleneR^ - 
NHCOsCi-salkyleneR^, -NHCH2COCH20(Gi^alkyi), the substituent is not attached to a ring 
carbon atom adjacent to a heteroatom; 

R^ represents hydrogen, -Ci^alkyl, phenyl or a 5- or 6- membered heterocyclic group 
30 containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci_ 
salkoxy, -Ci.3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
R'^ and R*^ independently represent hydrogen or -Gi^alkyl; 
R^ represents a substituent selected from; 
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and pharmaceutically acceptable salts or solvates thereof. 

5 In an even more preferred aspect the invention provides compounds of formula (I) wherein: 
R'' represents a group selected from: hydrogen, -Ci^alkyl, -CH2CH=CH2, ~CH2CH2N(CH3)2, 
CH2CH2NHCOCH3, -CH2CN, -CH2CO2H, -CH2CO2CH3. -CHsCOst-Butyl, -CH2CONH2, 
CH2COCH2CH3. -CHzCOt-Butyl, 
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and independently represent hydrogen, or -Ci^salkyl, with the proviso that one of R^ 
and R^ is -Ci.3alkyl and the other is hydrogen; 

R^ and R^, together with the N atom to which they are bonded, form a 5-, 6-, 7-, 8- 
membered non-aromatic heterocyclic ring, selected from: piperidine; pyrrolidine; 
5 hexamethyleneimine (homopiperidine); morpholine; thiomorpholine; diazepine; tetrahydro- 
1,6-naphthyridine; 2-azabicyclo[2.2.1]heptane; 2-oxa-5-azabicyclo[2.2.1]heptane; 3,7- 
diazabicyclo[3.3.1]nonane; 9-oxa-3,7-diazabicyclo[3.3.1]nonane; 2-azabicyclo[2,2.2]octane; 
optionally substituted by a subsituent selected from: -CH3, =0, -NH2, F, -CH2OH, - 
CH2CH2NHCH3, -NHCOCi^alkyl, -NHCOC^CH, -NHCOCH2CH2CO2H; -NHCOCH2N(CH3)2, - 
10 NHCOCi^alkylCOgCHs, 




with the proviso that where the substituent on the non-aromatic ring formed by R"* and R^ is - 

NH2, NHCOsCi^alkyleneR^. -NHCO- or -NHCH2- the substituent is not attached to a ring 

carbon atom adjacent to a heteroatom; 
15 R^ represents hydrogen, -Ci_3alkyi, phenyl or a 5- or 6- membered heterocyclic group 

containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 

being optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci. 

salkoxy, -Ci.3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

R^ and R!" independently represent hydrogen or -Ci^alkyl; 
20 R® represent a substituent selected from: 
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and pharmaceutical ly acceptable salts or solvates thereof. 



The present Invention also provides compounds of formula (la): 




wherein: 

10 

represents hydrogen, -Ci^ealkyl, -Ca-ealkenyl or a group X-W, wherein X represents -Ci_ 
aalkylene- and W represents -CN, -CO2H, -CONR'^R^ -COCi^alkyl, -C02Ci.6alkyl, phenyl or 
5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S, the phenyl or aromatic heterocyclic group being optionally substituted by one 
15 or more substitutents selected from: -Ci^alkyl, -Ci-aalkoxy, -Ci^alkylOH, halogen, -CN, -CFa, 
-NH2, -CO2H and -OH; 

R^ and R^ independently represent hydrogen, -Ci-salkyI or CF3 with the proviso that when 
one of R^ and R^ is -Ci.3alkyl or CF3, the other is hydrogen; 

20 

R^ and R"" independently represent hydrogen or -Ci^alkyl; 



A represents a group selected from: 
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-(C.Jalk 




Z represents an optional substituent halogen, 

alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

5 B represents one or more optional substituents on ring carbon atoms selected from: (i) one 
or more substituents selected from -CF3, -F, =0, -CO2H, -Ci^alkyl, -Ci.6alkylOH, -(Ci. 
3alkyI)NR^R^ -(Co-3alkyl)CONR^R^ and -(Co-salkyOCOsCi-aalkyl; 
(ii) a group -Y-R®, 

Y represents -Ci^alkylene-, -CO- -Ci^alkylNH-, -Ci-3alkylNHCO-, -d^salkylNHSOa-, - 

1 0 CH2NHSO2CH2- or a direct link, 

R® represents phenyl, a 5- or 6- membered cycloalkyl or a 5-- or 6- membered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci^aalkyl, -Ci^alkoxy, -Ci.3alkylOH, 
halogen, -CN, -CF3, -NH2, -CO2H and -OH; or 

15 (iii) a second ring R^ which is fused to the heterocyclic ring, wherein R^ represents phenyl, a 
5- or 6- membered cycloalkyl group or a 5- or 6- membered aromatic heterocyclic group 
containing at least one heteroatom selected from O, N or S, and the fused bicyclic group is 
optionally substituted by one or more substituents selected from: -Ci-salkyl, -Ci^alkoxy, -Ci. 
3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

20 and pharmaceutically acceptable salts and solvates thereof. 

The present invention also provides compounds of formula (lb): 



25 
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(lb) 



wherein: 

5 

represents hydrogen, -Ci-ealkyI, -Ca-ealkenyl or a group X-W, wherein X represents -Ci. 
aalkylene- and W represents -CN, -CO2H, -CONR^R'', -COCi^ealkyl, -C02Ci.6alkyl, phenyl or 
5- or 6- membered aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S, the phenyl or aromatic heterocyclic group being optionally substituted by one 
10 or more substitutents selected from: -Ci^aalkyl, -Ci^alkoxy, -Ci_3alkylOH, halogen, -CN, -CF3, 
-NH2, -CO2H and -OH; 

R^ and R^ independently represent hydrogen, -Ci.3alkyl or CF3 with the proviso that when 
one of R^ and R^ is -Ci^alkyl or CF3, the other is hydrogen; 

15 

R^ and R"" independently represent hydrogen or -Ci_3alkyl; 




-(C,.3)alk 




A represents a group selected from: 

Z represents an optional substituent halogen, 
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alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

n represents 0 or 1 ; 

5 

B represents one or more optional substituents on ring carbon atoms selected from; 

(i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -CO2H, -Ci_6alkyl, -Ci. 
eaikoxy, -Ci^alkylOH, -(Ci-3alkyl)NR^R^ -(Co-aalkyOCONR^'R^ -NHSO2CF3, -NHSOaCCo. 
3alkyl)R^ and -(Co-salkyOCOaCi^alkyl; 

10 R® represents hydrogen, -Ci^aalkyl, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci- 
salkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

(ii) a group -NHCOR'' or -NR^R^ 

15 R^ represents -Ci_6alkyl, -C2-6alkynyl, -Ci-ealkoxy, -Ci^ealkylOH, -Ci^alkylC02H, -Ci- 
3aikylNR^R^ -Ci^aIkylC02Ci-3alkyl or -Ci^alkylCONR^R^; 

(iii) a group -Y-R®, 

Y represents -Ci-salkylene-, -NHCO-, -NHCOsCi^salkylene-, -NHCvsalkylene-, -CO-,.-Ci. 
aalkylNH-, -Ci^alkylNHCO-, -d-salkylNHSOs-, -CH2NHSO2CH2- or a direct link, 
20 R® represents phenyl, a 5- or 6- membered cycloalkyi or a 5- or 6- membered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci-3alkyl, -Ci^alkoxy, -Ci-aalkylOH, 
halogen, -CN, -CF3, -NH2, -CO2H and -OH; or 

(iv) a second ring R^ which is fused to the heterocyclic ring, wherein R^ represents phenyl, a 
25 5- or 6- membered cycloalkyi group or a 5- or 6- membered aromatic heterocyclic group 

containing at least one heteroatom selected from O, N or S, and the fused bicyclic group is 
optionally substituted by one or more substituents selected from: -Ci^alkyl, -Ci^salkoxy. -Ci. 
salkylOH, halogen, -ON, -CF3, -NH2, -CO2H and -OH; 

with the proviso that where B is -NH2, -OH, -Ci.6alkoxy, -NHSO2CF3, -NHS02(Co-3alkyl)R^ - 
30 NHCOR^ -NR^'R^ -NHCOR% -NHGOaCi^alkyleneR^ or "NHCi„3alkyleneR% it is not attached 
to a ring carbon atom adjacent to a heteroatom; 
and pharmaceutically acceptable derivatives thereof. 

The present invention also provides compounds of formula (I) wherein: 

35 R^ represents hydrogen, -Ci^ealkyl, -C2-6alkenyl, -C2-ealkynyl, -Cs-salkylOH, -C2-3alkylNR''R^, - 

C2-3alkylNHCOR^ -C2-3alkylNHC02R^ -C2-3alkylNHS02R^ -C2.3alkylNHCONR^R^ or a group 
X-W; 

X represents -Ci-salkylene-, propenylene, propynylene; 

W represents -ON, -CO2H, -CONR^R^ -GOCi^alkyl, -C02Ci.6alkyl, -COzCa-ealkenyl, - 
40 OCONR^'R^ -OCi-ealkyl, -OCHsphenyl, phenyl or 5- or 6- membered aromatic heterocyclic 
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group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 
heterocyclic group being optionally substituted by one or more substitutents selected from: - 
Ci^alkyi, -Ci-3aIkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

and independently represent hydrogen or -Ci-salkyl, with the proviso that when one of 
5 R^ and R^ is -Ci-3alkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 5- or 6- membered 
non-aromatic heterocyclic ring, optionally containing an additional heteroatom, and optionally 
substituted by: 

(i) one or more substituents selected from -NH2, -CF3, -OH, -CO2H, -Ci-ealkyI, -Ci- 
10 eaikoxy, -Ci.6alkylOH, -(Ci^alkyl)NR''R^ -(Co.3alkyl)CONR''R^ and NHSO2CF3; 

(ii) a group -NHCOR^ or -NR'^R^ 

R^ represents -Ci^ealkyi, -C2.6alkynyl, -C^^ealkylOH, -Ci.3alkylC02H, -Ci_3alkylNR^R^, -Ci. 
3alkylC02CH3 or -d^salkylCONR^R^; 

(iii) a group -Y-R®, 

15 Y represents -Ci-saikylene-, -NHCO-, -NHC02Ci,3alkylene-, -NHCi.3alkylene- or -Ci. 
salkylNHSOg-, 

R® represents imidazole, pyrrole, pyrazole, pyridine, pyrimidine, furan, oxazole, 1,2,4- 
triazole, phenyl or pyrrolidine optionally substituted by -C^^alkyl, NH2 or -Ci^salkylGH; 
with the proviso that where the substituent on the non-aromatic ring formed by R^ and is - 
20 NH2, -OH, -Ci^ealkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHCOR^ -NHCOaCi-salkyleneR^ or 
-NHCi,3aIkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a 
heteroatom; 

R*^ and independently represent hydrogen or -Ci_3alkyl; 
R^ represents a group selected from: 




25 

Z represents an optional substituent halogen, 

alk represents alkylene or alkenyiene, 

T represents a heteroatom selected from S or N; 

30 

The present invention also provides compounds of formula (I) wherein: 



wo 02/100886 



PCT/GB02/02586 



24 

represents hydrogen, -Ci-ealkyl, -C2-6alkenyl or a group X-W wherein X represents -Qi. 
aalkylene- and W represents -CN, -CO2H, -CONR^R''. -COCi.6alkyl, -C02Ci^alkyl or a 5- or 
6- membered aromatic heterocyclic group containing at least one heteroatom selected from 
O, N or S; 

5 R^ and R^ independently represent hydrogen or -Ci^alkyl, with the proviso that when one of 
R^ and R^ is -Ci^alkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 5- or 6- membered 
non-aromatic heterocyclic ring, optionally containing an additional heteroatom, and optionally 
substituted by; 

10 one or more substituents selected from -NH2, -CF3, -OH, -CO2H, -Ci_6alkyl, -C^. 

ealkoxy, -Ci^galkylOH, -(Ci^alkyl)NR^R^ -(Co^alkyl)CONR^R^ and -NHSO2CF3; 
(ii) a group -NHCOR^ or -NR^R^ 

R"^ represents -Ci^alkyl, -C2.6alkynyl, -Ci^alkylOH, -Ci^alkylC02H, -Ci^alkylNR^R^, -Ci. 
aalkylCOaCHa or -Ci^alkylCONR^R^ 
1 5 (ill) a group -Y-R®, 

Y represents -Ci^alkylene-, -NHCO-, -NHC02Ci^alkylene- or -NHCi^alkylene-, -Ci. 
3alkylNHS02~, 

R® represents imidazole, pyrrole, pyrazole, pyridine, pyrimidine, furan, oxazole, 1,2,4- 
triazole, phenyl or pyrrolidine optionally substituted by -Ci^alkyl, NH2 or -Ci-salkylOH; 
20 with the proviso that where the substituent on the non-aromatic ring formed by R'* and R^ is - 
NH2, -OH, -Ci^ealkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHCOR^ -NHCOaCLsalkyleneR^ or 
-NHC-i.3alkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a 
heteroatom; 

R^ and R*^ independently represent hydrogen or -Ci^alkyl; 
25 R® represents a group selected from: 




z 



Z represents an optional substituent halogen, 

alk represents alkyiene or alkenylene, 

T represents a heteroatom selected from S or N; 

30 

The present invention also provides compounds of formula (I) wherein: 
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represents hydrogen, -Ci^alkyl, -Ca-ealkenyl, -C2-6alkynyl, -C2-3alkylOH, -C2-3alkylNR^R^, - 
C2-3alkylNHCOR^ -C2-3alkylNHC02R^ -C2^alkylNHS02R^ -Cs-aalkylNHCONR^R^ or a group 
X-W; 

X represents -Ci-3alkylene~, propenylene, propynylene; 
5 W represents -CN, -CO2H, -CONR^R'', -COCi.6aIkyl, -C02Ci.6alkyl, -C02C2-6alkenyl, - 
OCONR^R^ -OCi^alkyl, -OCH2phenyl, phenyl or 5- or 6- membered aromatic heterocyclic 
group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 
heterocyclic group being optionally substituted by one or more substitutents selected from: - 
Ci.3alkyl, -Ci^alkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
10 R^ and R^ independently represent hydrogen or -Ci^salkyi, with the proviso that when one of 
R^ and R^ is -C^^salkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, represent piperidine, 2- 
(pyrrolidin-l-ylmethyl)pyrrolidine or morpholine; 
R^ and R^ independently represent hydrogen or -Ci-salkyI; 
1 5 R^ represents a group selected from; 




Z represents an optional substituent halogen, 

alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

20 

The present invention also provides compounds of formula (I) wherein: 

R^ represents hydrogen, -Ci^ealkyl, -C2-6alkenyl, -C2.6alkynyl, -C2-3alkylOH, -C2-3alkylNR'^R^, - 

C2-3alkylNHCOR^ -C2-3alkylNHC02R^ -C2.3alkylNHS02R^ -C2^alkylNHCONR*^R^ or a group 

X-W; 

25 X represents -Ci^alkylene-, propenylene, propynylene; 

W represents -CN, -CO2H, -CONR^R^ -COCi^alkyl, -C02Ci.6alkyl, -C02C2-6alkenyl, - 
OCONR^R^ -OCi-6alkyl, -OCH2phenyl, phenyl or 5- or 6- membered aromatic heterocyclic 
group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 
heterocyclic group being optionally substituted by one or more substitutents selected from: - 

30 Ci^alkyl, "Ci^salkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
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and independently represent hydrogen or -Ci^alkyl, with the proviso that when one of 
R^ and R^ is -Ci.3alkyi, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 5- or 6- membered 
non-aromatic heterocyclic ring, optionally containing an additional heteroatom, and optionally 
5 substituted by: 

one or more substituents selected from -NHa, -CF3, -OH, -CO2H, -Ci^ealkyl, -Ci. 
ealkoxy, -Ci_6alkylOH, -(Ci,3alkyl)NR^R^ -(Co-3alkyl)CONR^R^ or -NHSO2CF3; 

(ii) a group -NHCOR"* or -NR^R^, 

R"* represents -Ci-ealkyI, -Ca-ealkynyi, -Ci.6alkylOH, -Ci^ealkylCOzH, -Ci^alkylNR^R"", -C^ 
10 3alkylC02CH3 or -Ci_3alkylCONR^R^ 

(iii) a group -Y-R®, 

Y represents -Ci^alkylene-, -NHCO-, -NHCOaCi^alkylene-, -NHCi-salkylene- or -Ci. 
3alkylNHS02-, 

R® represents imidazole, pyrrole, pyrazole, pyridine, pyrimidine, furan, oxazole, 1,2,4- 
1 5 triazole, phenyl or pyrrolidine optionally substituted by -Ci^alkyl, NH2 or -Ci-salkylOH; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R® is - 
NH2, -OH, -Ci^alkoxy, -NHSO2CF3, -NHCOR^, -NR'^R^ -NHCOR^ -NHGOaCi^alkyleneR^ or 
-NHCi^alkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a 
heteroatom; 

20 R^ and R"^ independently represent hydrogen or -Ci^alkyl; 

R® represents 6-chloronaphthy(, 5 -chloro-2,2'-bithiophene, (4-ch[orophenyl)ethene or 6- 
chloro-1 -benzothiophene. 

The present invention also provides compounds of formula (I) wherein: 
25 R^ represents hydrogen, -Gi^alkyl, -C2-6alkenyi or a group X-W wherein X represents -Ci. 
salkylene- and W represents -CN, -CO2H. -CONR^R^ -COGi^alkyl, -C02Ci_6alkyl or a 5- or 
6- membered aromatic heterocyclic group containing at least one heteroatom selected from 
O, N or S; 

R^ and R^ independently represent hydrogen or -C-i-aalkyl, with the proviso that when one of 
30 R^ and R^ is -C^^salkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, represent piperidine, 2- 

(pyrrolidin~1-ylmethyl)pyrrolidine or morpholine, 

R*^ and R*^ independently represent hydrogen or -Ci^alkyl, 

R^ represents a group selected from: 
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Z represents an optional substituent halogen, 

alk represents alkylene or alkenylene, 

T represents a heteroatom selected from S or N; 

5 

The present invention also provides compounds of formula (I) wherein: 

represents hydrogen, -Ci^ealkyl, -C2.6alkenyl or a group X-W wherein X represents -Ci. 
3alkylene~ and W represents -CN, -CO2H, -CONR*'R^ -COCi.6alkyi, -COaCvealkyl or a 5- or 
6- membered aromatic heterocyclic group containing at least one heteroatom selected from 
10 O, N or S; 

R^ and R^ independently represent hydrogen or -Ci^alkyl, with the proviso that when one of 
R^ and R^ is -Ci-aalkyI, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 5- or 6- membered 
non-aromatic heterocyclic ring, optionally containing an additional heteroatom, and optionally 
1 5 substituted by: 

one or more substituents selected from -NH2, -CF3, -OH, -CO2H, -Ci^ealkyl, -Ci> 
ealkoxy, -Ci.6aIkylOH, -(C1^alkyl)NR^R^ -(Co^alkyl)CONR^R^ and -NHSO2CF3; 

(ii) a group -NHCOR'^ or -NR^R^ 

R^ represents -Ci^alkyl, -C2-6alkynyl, -Ci_6alkylOH, -Ci^ealkylCOgH, -Ci^alkylNR^R^ -Ci. 
20 salkylCOsCHa or -C1.3alkylCONR^R^ 

(iii) a group -Y-R^, 

Y represents -Ci.3alkylene-, -NHCO-, -NHC02Ci-3alkylene-, -NHCi-salkylene- or -Ci, 
3alkylNHS02-, 

R® represents imidazole, pyrrole, pyrazole, pyridine, pyrimidine, furan, oxazole, 1,2,4- 
25 triazole, phenyl or pyrrolidine optionally substituted by -Ci^alkyl, NH2 or -Ci^aalkylOH; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2, -OH, -Ci.6alkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHCOR% -NHCOsCLsaikyleneR^ or 
-NHCi-aalkyleneR®, the substituent is not attached to a ring carbon atom adjacent to a 
heteroatom; 

30 R*" and R*" independently represent hydrogen or -Ci^alkyl; 
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represents 6-chloronaphthyl, 5-chloro-2,2'-bithiophene, (4-chlorophenyl)ethene or 6- 
chloro-1 -benzothiophene. 

The present invention also provides compounds of formula (I) wherein: 
5 represents hydrogen, -Ci^alkyl, -C2-6alkenyl, -Ca-ealkynyl, -Ca-aalkylOH, -C2^aIkylNR''R^, - 
C2-3alkylNHCOR^ -C2-3alkyiNHC02R^ -C2.3alkylNHS02R^ -Cz-salkylNHCONR^R^ or a group 
X-W; 

X represents -Ci^alkylene-, propenylene, propynylene; 

W represents -CN, ~C02H. -CONR^R^ -COCi.6alkyl. -COsCi-salkyI, -C02C2-6alkenyl, - 
10 OCONR^R"^, -OCi-ealkyl, -OCHaphenyl, phenyl or 5- or 6- mennbered aromatic heterocyclic 

group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 

heterocyclic group being optionally substituted by one or more substitutents selected from: - 

Ci-3aikyl, -Ci^alkoxy, -Ci^alkylOH, halogen, -CN. -CFa, -NH2, -CO2H and -OH; 

R^ and R^ independently represent hydrogen or -Ci-aalkyI, with the proviso that when one of 
1 5 R^ and R^ is -Ci^alkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, represent piperidine, 2- 

(pyrrolidin-l-ylmethyl)pyrrolidine or morpholine; 

and R^ independently represent hydrogen or -Ci-3alkyl, 

R^ represents 6-chloronaphthyl, 5'-chloro-2,2'-bithiophene, (4-chlorophenyl)ethene or 6- 
20 chloro-1 -benzothiophene. 

The present invention also provides compounds of formula (I) wherein: 
R^ represents hydrogen, -Ci-ealkyI, -Ca-ealkenyl or a group X-W wherein X represents -Ci_ 
salkylene- and W represents -CN, -CO2H, -CONR^R^ -COCi.6alkyl, -COzCi^eaikyl or a 5- or 
25 6- membered aromatic heterocyclic group containing at least one heteroatom selected from 
O, N or S; 

R^ and R^ independently represent hydrogen or -Ci-salkyI, with the proviso that when one of 
R^ and R^ is -Ci^alkyl, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, represent piperidine, 2- 
30 (pyrrolidin-1-ylmethyl}pyrroiidine or morpholine, 

R^ and R"" independently represent hydrogen or -Ci.3alkyl, 

R^ represents 6-chloronaphthyl, 5-chloro-2,2-blthiophene, (4-chlorophenyl)ethene or 6- 
chloro-1 -benzothiophene. 

35 The compounds of formula (I), (la), (lb), (Ic) contain chlral (asymmetric) centres. The 
individual stereoisomers (enantiomers and diastereoisomers) and mixtures of these are 
within the scope of the present invention. 

As used herein, the terms "alkyl" and "alkoxy" mean both straight and branched chain 
40 saturated hydrocarbon groups. Examples of alkyl groups include methyl (-CH3), ethyl (- 
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C2H5), propyl (-C3H7) and butyl (-C4H9). Examples of alkoxy groups include methoxy (-OCH3) 
and ethoxy (-OC2H5). 

As used herein, the term "alkylene" means both straight and branched chain saturated 
5 hydrocarbon linker groups. Examples of alkylene groups include methylene (-CH2-) and 
ethylene (-CH2CH2-). 

As used herein, the term "alkenyl" means both straight and branched chain unsaturated 
hydrocarbon groups, wherein the unsaturation is present only as double bonds. Examples of 
10 alkenyl groups include ethenyl (-CH=CH2) and propenyl (-CH=CHCH3 or -CH2CH=CH2). 

As used herein, the term "alkenylene" means both straight and branched chain unsaturated 
hydrocarbon linker groups, wherein the unsaturation is present only as double bonds. 
Examples of alkenylene groups includes ethenylene (-CH=CH-) and propenylene (-CH2- 
15 CH=CH-or-CH=CH-CH2-). 

As used herein, the term "alkynyl" means both straight and branched chain unsaturated 
hydrocarbon groups, wherein the unsaturation is present only as triple bonds. Examples of 
alkynyl groups include propynyl (e.g. -CH2-C-CH, -CsC-CHs). 

20 

As used herein, the term "propynylene" means a straight chain unsaturated hydrocarbon 
linker group, wherein the unsaturation is present as a triple bond (-CH2-C=C-). 

As used herein, the term "halogen" means fluorine, chlorine, bromine and iodine. 

25 

As used herein, the term "cycloalkyi group" means an aliphatic ring (a saturated carbocyclic 
group). Examples of cycloalkyi groups include cyclopentyl and cyclohexyl. 

As used herein, the term "heterocyclic group" means rings containing one or more 
30 heteroatoms selected from: N, S and O. The heterocycle may be aromatic or non-aromatic, 
i.e., may be saturated, partially or fully unsaturated. Examples of 5-membered groups 
include thienyl, pyrrolyl, pyrrolidinyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, thiazolyl, 
thiadiazolyl, oxazolyl, oxadiazolyl, isoxazolyl and furanyl, 6-membered groups include 
pyridyl, pyrazyl and pyrimidyl, morphollnyl, thiomorpholinyl, 7- membered groups include 
35 azepinyl. 

As used herein, the term "pharmaceutically acceptable" means a compound which is 
suitable for pharmaceutical use. 
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As used herein, the term "pharmaceutically acceptable derivative", means any 
pharmaceutically acceptable salt, solvate, or prodrug e.g. ester or carbamate, or salt or 
solvate of such a prodrug, of a compound of formula (I), (la), (lb), or (Ic), which upon 
administration to the recipient is capable of providing (directly or indirectly) a compound of 
5 formula (I), (la), (lb), or (Ic), or an active metabolite or residue thereof. Preferred 
pharmaceutically acceptable derivatives are salts and solvates. 

Suitable salts according to the invention include those formed with both organic and 
inorganic acids and bases. Pharmaceutically acceptable acid addition salts include those 

10 formed from mineral acids such as: hydrochloric, hydrobromic, sulphuric, phosphoric, acid; 
and organic acids such as: citric, tartaric, lactic, pyruvic, acetic, trifluoroacetic, succinic, 
oxalic, formic, fumaric, maleic, oxaloacetic, methanesulphonic, ethanesulphonic, p- 
toluenesulphonlc, benzenesulphonic and Isethionic acids. Pharmaceutically acceptable base 
salts include ammonium salts, alkali metal salts such as those of sodium and potassium, 

15 alkaline earth metal salts such as those of calcium and magnesium and salts with organic 
bases, including salts of primary, secondary and tertiary amines, such as isopropylamine, 
diethylamine, ethanolamine, trimethylamine, dicyclohexyl amine and N-methyl-D-glucamine. 
Particularly preferred pharmaceutically acceptable salts include those formed from 
hydrochloric, trifluoroacetic and formic acids. 

20 

Those skilled in the art of organic chemistry will appreciate that many organic compounds 
can form complexes with solvents in which they are reacted or from which they are 
precipitated or crystallized. These complexes are known as "solvates". For example, a 
complex with water is known as a "hydrate". Solvates of the compound of formula (I), (la), 
25 (lb), or (Ic) are within the scope of the invention. 

Salts and solvates of compounds of formula (I), (la), (lb), or (Ic) which are suitable for use in 
medicine are those wherein the counterion or associated solvent is pharmaceutically 
acceptable. However, salts and solvates having non-pharmaceutically acceptable 
30 counterions or associated solvents are within the scope of the present invention, for 
example, for use as intermediates in the preparation of other compounds of formula (1), (la), 
(lb), or (Ic) and their pharmaceutically acceptable salts and solvates. 

As used herein, the term "prodrug" means a compound which is converted within the body, 
35 e.g. by hydrolysis in the blood, into its active form that has medical effects. Pharmaceutically 
acceptable prodrugs are described in T. Higuchi and V. Stella, Prodrugs as Novel Delivery 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon 
Press, 1987, both of which are incorporated herein by reference. Esters may be active in 
40 their own right and /or be hydrolysable under in vivo conditions in the human body. Suitable 
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pharmaceutically acceptable in vivo hydrolysable ester groups include those which break 
down readily In the human body to leave the parent acid or its salt. 

Preferred compounds of the invention include: 
5 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-(5-oxo-1,4-diazepan-1-yI)ethyl]-2-o^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 ,4-diazepan-1 -yl)-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene"2-sulfonamide; 

6-.Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-{2-[(4-methylpiperazin-1 -yl)methyl]pyrrolidin-1 -yl}-2- 
1 0 oxoethyI)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide formate; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-[2-(morpholin-4-ylmethyl)pyrrolidin-1 -yl]-2-oxoethyl^2- 
oxopyrroIidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-14(1S)-1-methyl-2-oxo-2-pyrrolidin-1-ylethyl]-2-oxopyrrolidin-^^ 
yl}naphthalene-2-sulfonamide; 
1 5 6-Chloro-N-{(3S)-1 -[(1 S)-2-(2,6-dimethylmorpholin-4-yl)-1 -methyl-2-oxoethyl]-2-. 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-(3-methylmorpholin-4-yl)-2-oxoethyl]-2-oxopyrro 
yi}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-H(1S)-1-methyl-2-oxo-2-[2-(2-pyrrolidin-1-ylethyl)piperidin-1-^^^ 
20 oxopyrrolidin-3-yl)naphthalene~2-sulfonamide ; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(2-pyrrolidin-1-ylethyl)piperidi 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide ; 

6-Chloro-N-[(3S)-1 -((1 S)-! -methyl-2-{2--[(methylsulfonyl)methyl]morpholin-4-yl}-2~oxoethyl)- 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
25 6-Chloro-N-((3S)-1 -{(1 S)-2-[2-(methoxymethyl)morpholin-4-yl]-1 -methyi-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

4-[(2S)-2-((3S)-3"{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1-^ 
methylmorpholine-2-carboxamide; 

4-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1-yl)prop 
30 (2-hydroxypropyl)morpholine-2-carboxamide ; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[2-(pyrrolidin-1 -ylmethyl)morpho[in-4-yl]ethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(2-{[(2-hydroxypropyl)amino]methyl}morpholin-4-yl)-1 -methyl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 
35 6-Chloro-N-[(3S)-1 -((1 S)-2-{2-[(dimethylamino)methyl]morpholin-4-yl}-1 -methyl-2-oxoethyl)- 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide formate ; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(piperidin-1-ylmethyl)morpholin-4-ylleth^^^^^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-oxo-2-(2-pyridin-3-ylpyrroiidin-1-yl)et^ 
40 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide ; 
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6-Chloro-N-{(3S)-1-[(1S)-2-(3,3-difluoropiperidin-1-yl)-1-met^^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(4,4-difluoropiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3- 
yI}naphthalene-2-sulfonamide; 
5 N-{(3S)-1 -[(1 S)-2-Azetidin-1 -yl-1 -methyl-2-oxoethyl]-2-oxopyrrolidin"3-yl}-6- 
chIoronaphthalene-2-sulfonamide; 

6-ChIoro-N-{(3S)-1 -[(1 S)-2-(3,4-dihydro-1 ,6-naphthyridin-1 (2H)-y()-1 -methyl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
6-ChIoro-N-((3S)-1-{(1S)-1-methyl-2-[(1S,4S)-2-oxa-5-azabicyclo[2 
1 0 oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-((3S)-1 4(1 S)-2-[(1 R,4S)-2-Azabicyclo[2.2. 1]hept-2-yl]-1 -methyl-2 
oxopyrrolidin-3-yl)-6-chloronaphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4-ylpyrrolidin-1 -yl)ethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-suIfonamide formate; 
1 5 6-Chloro-N"{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4-ylpyrrolidin-1 -yl)ethyl]~2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 

N-{1-[(1S)-2"A2epan-1-yl-1-methyl-2-oxoethyl]-2-oxopyrroIidin~3-yl}-6-Ghloronaphthale 
sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(2-Azabicyclo[2.2.2]oct-2-yl)-1 -methyl-2-oxoethyl]~2-oxopyrrolidin-3-y^^^ 
20 chloronaphthalene-2-sulfonamide; 

6-Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 

yl}naphtha!ene~2-sulfonamide; 

6-Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrroiidin-3- 
yl}naphthalene-2-sulfonamide; 
25 6-Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3R)-1 ~{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3R)-1 -((1 S)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyU2-oxoethyl)-2- 

30 oxopyrrolidin-3-yl]naphthalene-2~sulfonamide; 

5'-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethy^ 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)-2,2'-bithiophene-5-sulfonamide; 
(E)-2-(4-Chlorophenyl)-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopynrolidin-3-yl)-N-(2-oxobutyI)ethenesulfonamidef^ 

35 6-Chloro-N-((3S)- 1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-'(2-oxobutyI)-1-benzothiophene-2-sulfonamide; 
5-Chloro-N-((3S)-1 -{(1 S)-1 -methyi-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yi)-N-(2-oxobutyl)-1-benzothiophene-2-sulfonamide; 
N2-{[(E)-2-(4-Chlorophenyl)ethenyl]sulfonyl}-N2-{{3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 

40 oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 
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N2-[(5'-Chloro-2,Z-bithien-5-yl)suifonyl]-N2-{(3S)-1-[(1S)-1-methyl-2-m 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N-[(5*-Chloro-2,Z-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)~1 -methyl-2-morpholin-4-yl-2- 
oxoethyi]-2-oxopyrrolidin-3-yl}glycine; 
5 (E)-2-(4-Chlorophenyl)-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide; 
(E)-2-(4-ChIorophenyl)-N4(3S)-1-[(1S)-1-methyI-2-morpholin-4-^^^^ 
oxopyrrolidin-3-yl}-N-(2"Oxobutyl)ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-"yl- 
1 0 2-oxoethyl]-2-oxopyrrolidin-3~yl}glycinate; 

N-{[(E)-2-(4-Chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1-[(1S)-1-methy^ 
oxoethyI]-2-oxopyrrolidin-3-yl}glycine; 

N-{[(E)-2-(4-Chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}giycine; 
1 5 N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yO-l -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}~6- 
chloronaphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[2-(hydroxymethyl)piperidin-1 -yl]-1 -nnethyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-{{3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(3-phenylpiperidin-1 -yl)ethyl]-2-oxopyrrolidin-3- 
20 yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl^2-oxo-2-[2-(pyrrolidin-1 -ylcarbonyl)piperidin-1 -yl]ethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

1-[(2S)-2-((3S)-3-{[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolid^^ 
dimethylprolinamide; 

25 Methyl 1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 

yl)propanoyl]-L-prolinate; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[4-(hydroxymethyl)piperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

Methyl 1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrroiidi 
30 yl)propanoyl]piperidine-3-carboxylate; 

N-{(3S)-1 -[(1 S)-2-(4-Acetylpiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
chloronaphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)"2-[(2R)-2-(methoxymethyl)pyrrolidin-1 -ylj-l -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yI)naphthalene-2-sulfonamide; 
35 6-Chloro-N-{(3S)-1-[(1S)-1-methyK2-(2-methylpyrrolidin-1-yl)-2-oxoethyl]^^^ 
yl}naphthalene-2-sulfonamide; 

1-[(2S)-2-((3S)--3-{[(6-Chloro-2-naphthyl)sulfonyi]amino}-2-oxopyrroIidin--1-- 
yl)propanoyl]prolinamide; 

6-Chloro-N-{(3S)-1 -[{1 S)-2-(3-isopropyltetrahydropyrimidin-1 (2H)-yl)-1 -methyl-2-oxoethyl]-2- 
40 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
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6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-[(2S)-2-(morpholin-4-ylmethyl)p^^^^ 
oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
6-Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-oxo-2-(4,6 J.84etrahydro-5H4hi^ 
yl)ethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
5 6-Chloro-N-{(3S)-1 ^(1 S)-1-methyl-2-oxo-2-(3.4,6 J4etrahydro-5H-imidazo[4,5-c]pyridin-5- 
yl)ethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3,4-dihydroquinolin-1 (2H)-yl)-1 -methyl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthaIene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 S)-2-(3,4-dihydroisoquinolin-2(1 H)-yl)-1 -methyl-2-oxoethyI]-2" 
1 0 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(1 ,3-dihydro-2H-isoindol-2-yl)-1 -methyI-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-oxo-2-(1,3,4,5-tetrahydro-2H-2"benz^^^ 

2- oxopyrrolidin-3-yl}naphthalene-2-sulfonamide 

1 5 6-ChIoro-N-{(3S)-1-[(1 S)-1-methyl-2-{4-methyl-5-oxo-1 ,4-diazepan-1-yl)-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-1"methyl-2-oxo-2-(5-oxo-1,4-diazepan~1~yl)^^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyI-2-oxo-24hiomorpholin-4-ylethyl]-2-oxopyrrolidin-3- 
20 yI}naphthalene-2-sulfonannide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-.(2,5-dihydro-1 H-pyrroU -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin- 

3- yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyI-2-(2-methyliTiorpholin-4-yl)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
25 6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-(4-methyl-1,4-diazepan-1-yl)^^^ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3,6-dihydropyridin-1 (2H)^yl)-1 -methyl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-2-(3-hydroxyquinoxalin-1(2H)-yl)-1-methyl^^^ 
30 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 

yl)propanoyl]piperidin-3-'yl}-1H-pyrrole-2-carboxamide; 
35 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)suIfonyl]amino}-2-oxopyrrolidin-1 - 

yl)propanoyl]piperidin-3-yl}-1 -methyl-1 H-1 ,2,3-triazole-4-carboxamide; 

N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin 

yl)propanoyl]piperidin-3-yl}-1,3-thiazole-2-carboxamide; 

N1-{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxo 
40 yl)propanoyl]piperidin-3-yI}-N2,N2-dimethylglycinamide; 
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Methyl 3"({1-[(2S)-2-((3S)"3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-^^^ 
yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}"2"Oxopyrrol^ 
yl)propanoyl]piperidin-3-yl}nicotinamide; 
5 N-{1 4(2S)-2-({3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide ; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 
yl)propanoyIlpiperidin-3-yl}-4H--1,2,4-triazole-3-carboxamide; 
N-{1-[(2S)-2-((3S)-34[(6-ChIoro-2"naphthyl)sulfonyl]amlno}-2-oxopyrroH 
10 yl)propanoyl]piperidin-3-yl}-2-ethylbutanamide ; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

6-Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide compound with 4-chloro-N-{(3S)-1-[(1R)-1-methyl-2-oxo-2- 
15 piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}-1-benzothiophene-2-sulphonamide; 

5'-Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-2,2*- 

bithiophene-5-sulfonamide; 

(E)-2-(4-ChlorophenyI)-N-{(3S)-1-[(1R)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-^^^ 

3- yl}ethenesulfonamide; 

20 5-Chloro-N-{(3S)-1-[(1R)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrrolidin-3-^^^^ 
benzothiophene-2-sulfonamide; 

N-{(3S)-1 -[(1 S)-1 -Methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3^^ 
yl)benzenesuIfonamide; 

4- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
25 benzothiophene-2-sulfonamide', 

(E)-2-(4-Chlorophenyl)-N-{(3R)-1-[(1R)-1-methyl-2"OXO-2-piperidin-1-yle 
3-yl}ethenesulfonamide; 

5'-Chloro-N-{(3R)-1-[(1R)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrrolidi^ 
bithiophene-5-sulfonamide; 

30 5-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyll-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide; 

5- Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide; 

6- Fluoro-N4(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-yIethyl]-2-oxopyrrolW 
35 yl}naphthalene-2-sulfonamide; 

5- Chloro-3-methyl-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-yiethyl]-^^^ 
1 -benzothiophene-2-sulfonamide; 

6- Chloro-N-ethyl-N4(3S)-1-[(1S)-1-methyl-2-morpholin-4-yI-2-oxoethyQ^^^ 
yl}naphthalene-2-sulfonamide; 
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N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1-[(1S)-1-methyl-2-oxo-2-(5-oxo-1,4-cliazepan- 

1- yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[{6-Chloro-2-naphthyl)sulfonyi]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 ,4- 
diazepan-1-yl)-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamicle; 
5 N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-3- 
ylpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-3- 
yIpiperidin-1 -yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4- 
1 0 ylpyrrolidin-1 -yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1 -{(1 S)-2-t(1 S,4S)-2,5-diazabicyclo[2.2. 1 ]hept- 

2- yl]-1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl3-N2-((3S)-1 -{(1 S)-1 -methyl-2-[(1 S,4S)-5-methyl-2,5- 
diazabicyclo[2.2.1]hept-2-yl]-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide hydrobromide; 
1 5 N2-[(6-Chloro-2-naphthyl)suIfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-1 ,4-diazepan-1 -yl)- 
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-2-(1 ,4-diazepan-1 -yl)-1 -methyl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dimethylmorpholin-4-yl]- 
20 1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1 -{(1 S)-1 -methyl-2-[(1 S,4S)-2-oxa-5- 

azabicyclo[2.2.1]hept-5-yl3-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-[(2- 

methyl-1,3-thiazol-4-yl)methyl]naphthalene-2-sulfonamide; 
25 6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N- 

(pyrjdin-2-ylmethyI)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -nnethyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrTolidin-3-yl}-N- 
(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethyl)pyrrolidin-1- 
30 yl3ethyl}-2-oxopyrrolidin-3-yl)-N-[(2-methyl-1,3-thiazol-4-yl)methyl]naphthalene-2- 
sulfonamide formate; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate; 
N-t(5'-Chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]- 
35 2-oxopyrrolidin-3-yl}glycine; 

6-Chloro-N-((3S)-1 -{(1 R)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 R)-1 -methyl-2-[(2S)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrroIidin-3-yl)naphthalene-2-sulfonamide; 



wo 02/100886 



PCT/GB02/02586 



37 

6-Chloro-N-[(3S)-1 -((1 R)-2-{2-[(diethylarnino)methyl]piperidin-1 -yl}-1 -methyi-2-oxoethyl)-2- 
oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-oxopyrrolidin"3- 
yl}naphthalene-2-sulfonamide; 
5 6-Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-morpholin-4-yl-2--oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 R)-2-[3-(hydroxymethyl)piperidin-.1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chioro-N-methyl-N-{(3S)-"1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
1 0 yI}naphthalene-2-sulfonamide; 

N-[1-((2R)-24(3S)-3-[[(6-Chloro-2-naphthyl)suifonyl3(methyl)amino^ 

yl}propanoyI)piperidin-3-yl]benzamide; 

6-Chloro-N-[(3S)-1 -((1 R)-2-{2-[(diethylamino)methyl]pipe 

oxopyrrolidin-3-yl]-N-methylnaphthalene-2-sulfonamide; 
1 5 6-Chloro-N-methyl-N-{(3S)-1 -[(1 R)-1 "methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-oxopyrrolidiri-3- 

yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 R)-1 -methyl-2-[(2S)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-{(3S)-1 -[(1 R)-2-Azepan-1 -yl-1 -methyl-2-oxoethyll-2-oxopyrrolidin-3-yl}-6-chloro-N- 
20 methylnaphthalene-2~sulfonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 R)-1 -methyl-2-oxo-2-[2-(pyrrolidin-1 -ylmethyl)piperidin-1 - 

yl]ethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-{(3S)-1-[(1R)-1-methyl-2-(4-methylpiperi 

oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
25 N-{[1 -((2R)-2-{(3S)-3-[[(6~Chloro-2-naphthyl)sulf onyl](methyl)amino]-2-oxopyrr^ - 

yl}propanoyl)piperidin"2-yl]methyl}benzamide; 

6-Chloro-N-{(3S)-1 -[(1 R)-2-(3-methoxypiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}-N-methylnaphthalene~2-sulfonamide; 

6-ChIoro-N-methyI-N-{(3S)-1 -[(1 R)-1 -methyl-2-morpholin-4-yl"2-oxoethyl]-2-oxopyrrolidin-3- 
30 yl}naphthal6ne-2-sulfonannide; 

6-Chloro-N-methyl-N-{(3R)-1 -[(1 S)-1 -methyl"2-oxo-2-pyrrolidin-1 -ylethyl]-'2-oxopyrrolidin-3~ 
yl}naphthalene-2-sulfonannide; 

6-Chloro-N-methyl-N-((3R)-1-{(1S)-1-methyl-2-[(2R)-2-meth^^ 
oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide; 
35 6-Chloro-N-[(3R)-1 -((1 S)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrrolidin-3-yl]-N"methylnaphthalene-2-sulfonamide; 

6-ChIoro-N-(3,3-dimethyl-2-oxobutyI)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

Ethyl N-[{6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyI-2-morpholin-4-yl-2- 

40 oxoethyl]-2-oxopyrrolidin-3-yl}gIycinate; 
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ferf-Butyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-morph 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 
N-[1.-((2R)-2-{(3R)-3-[[(6-Chloro-2-naphthyl)sulfonyl](met^ 
yl}propanoyl)piperidin-3-yl]benzamide; 
5 N-{(3R)-1 -[(1 R)-2-Azepan-1 -yl-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6-chloro-N- 
methylnaphthalene-2-sulfonannide; 

6-Chloro-N-methyI-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-Allyl-6-chloro-N-{1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
10 yI}naphthalene-2-sulfonamide ; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin- 

1 -ylmethyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrroIidin-3-yl)glycinate formate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-(1 -{1 -methyl-2"Oxo-2-[2-(pyrrolidin-1 

1-yl]ethyl}-2-oxopyrroiidin-3-yl)glycine formate ; 
15 N-[(6-Ch(oro-2-naphthyOsulfonyl]-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(^ 

ylmethyl)pyrrolidin-1-yl]ethyl}~2-oxopyrrolidin-3-yl)glycine; 

6-Chloro-N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yI}naphthalene-2-sulfonamide; 

N-{1-[(2R)-2-((3R)-3-{[(6-Chloro-2-riaphthyl)sulfonyl]amino}^ 
20 yl)propanoyl]piperidin-3-yl}benzamide ; 

N-{(3R)-1 -[(1 R)-2-Azepan-1 -yI-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
chloronaphthalene-2-sulfonamide; 

6-Chloro-N-{(3R)-1 -[(1 R)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
25 6-ChlorO"N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamlde; 

6-Chloro-N-((3R)-1 -{(1 R)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -.yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3R)-1 -((1 R)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
30 oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

N-((3R)-1 4(1 R)-2-[(1 R,4S)~2<Azabicyclo[2.2. 1 ]hept-2-yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)-6-chloronaphthalene-2-sulfonamide; 

6-Bromo-N-{1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -yiethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-- 
sulfonamide; 

35 6-Chloro-N-methyl-N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-pyrrolidin-1 -ylethyl]-2-6xopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-[(3R)-1 -((1 R)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrroIidin-3-yl]-N-methylnaphthalene-2-sulfonamide; 
N~((3R)-1 4(1 R)-24(1 R,4S)-2-Azabicyclo[2.2.1]hept-2-yl]-1 -methyl-^^^ 
40 oxopyrrolidm-3-yI)-6-chloro-N-methylnaphthalene-2-sulfonamide; 
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6-Chloro-N-methyl-N-((3R)-1 -{(1 R)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-2-{3-[(3-ethoxy-2-oxopropyl)amino]piperidin-1 -yl}-1 -methyl-2- 
oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-suIfonamide; 
5 6-Chloro-N-[(3S)-1 -((1 S)-2"{3-[(3-methoxypropyl)amino]piperidin"1 -yl}-1 -methyl-2-oxoethyl)- 

2- oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

4- [{{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrr^ 
yl)propanoylJpiperidin-3-yl}amino)methyl]-1--methylpyridinium iodide; 

5- (6-Amino-5~methylpyridin-3-yl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl3-2- 
1 0 oxopyrrolidin-3-y[}thiophene-2-sulfonamide; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-(1-{1-met[iyl-2-oxo-242-(pyrrolidin 
1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycine formate ; 

(E)-2-(5-Chlorotiiien-2-yl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}ethenesulfonamide; 
1 5 5-Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-morphoiin-4-yl--2-oxoethyi]-2-oxopyrrolidin-3-yl}-1- 
benzothiophene-2-sulfonannide; 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yi--2-oxoethyl]-2-oxopyrrolidin~3-yI}-1 - 
ben2othiophene-2-sulfonannide; 

5- Chloro-3-methyl-N-{(3S)-1 -[(1 S)-1 -metiiyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
20 y[}-1 -benzothiophene-2-sulfonamide; 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl«2-oxoetiiyl]"2-oxopyrrolidin-3-yl}-N-( 
oxobutyl)-1-benzothiophene-2-sulfonamide; 

N2-[(6-Chloro-1 -benzothien-2-yl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yi}glycinamide; 
25 5-Chloro-N-{(3S)-1 -[(1 S)-1 -nriethyl-2-morpholin-4-yl--2--oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)-1-benzothiophene-2-sulfonamide; 

N2-[(5-Chloro-1 -benzotiiien"2-yl)sulfonyi]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morphoiin-4-yl-2-oxoethyl]-.2-oxopyrrolidin-3-yl}-N- 
30 phenylnaphthalene-2-sulfonamide; 

6-Chloro-N-(4-f luorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoeth^^^ 

pyridin-4-ylnaphthalene-2-sulfonamide; 
35 6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-^^^ 

pyridin-3-ylnaphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-o^^ 

3- yinaphtlialene-2-sulfonamlde; 

N-((3S)-1 -{(1 S)-2-[(3S)-3-Aminopiperidin-1 -yl]-1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3- 
40 yl)naphthalene-2-sulfonamide formate; 
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Benzyl (3S)-1 -((2S)-24(3S)-3-[(2-naphthylsulfonyl)amino]-2-oxopyrrolidin-1 - 

yl}propanoyl)piperidin-3-yIcarbamate; 

tert'Butyl (1 R,5S)-7-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-ox^ - 
yl)propanoyl]-3,7-cliazabicyclo[3.3.1]nonane-3-carboxylate; 
5 6-Chloro-N-((3S)-14(1S)-2"[(1R,5S)-3J-diazabicyclo[3.3J]non-3-yO 
oxopyrrolidin-3-yI)naphthalene-2-sulfonamide; 

N1-[(1R,5S)-7-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^ 
yl)propanoyl]-3-(N,N-dimethylglycyl)-3J-diazabicyclo[3.3.1]non-2-yl]-N1-[(1^ 
((3S)-3-{[(6-chloro-2-naphthyl)sulfonamide; * 

1 0 2-{(1 R,5S)-7-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^ - 

yl)propanoyl]-3J-diazabicyclo[3.3.1]non-3-yl}-N,N,N-trimethyl-2-oxoet^ chloride; 
6-Chloro-N-((3S)-1 -{(1 S)-2-[(1 R.5S)-3-(N-methylglycyl)-7-diazabicyclo[3.3. 1 ]non-3-.yl]-1 - 
methyl-2-oxoethyl}~2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamidei 
N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-14(1 S)-2-[(1 R,5 

1 5 yl]-1-methyl-2-oxoethyl}-2«-oxopyrrondin-3-yl)glycinamide formate; 

6-Chloro-N-[(3S)-1 -((1 S)-1-methyl-2-{(1 R,5S)-7-[2-(methyIamino)ethyi]-3,7- 
diazabicyclo[3,3.1]nori-3-yl}-2-oxoethyl)-2-oxopyrrolidin-3-yl]naphthalerie~2-sul^^^ 
6-Chloro-N-[2-(dimethylamino)ethyl]-N-[(3S)-1 -((1 S)-2-{(1 R,5S)-7-[2-(dimethylamino)ethyl]- 
3,7-diazabicyclo[3.3. 1 ]non-3-yl}-1 -methyl-2-oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-2- 

20 sulfonamide; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-[(1R,5S)-9-oxa-3J"diazabicyclo[3.3J]non-^^^^ 
oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide trifluoroacetate; 
N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 "memyl-2-oxo-2-piperazin-1 -ylethyl]-2- 
oxopyrrolidin-3-yl}glycinamide trifluoroacetate; 
25 N2-[(6-Chloro-2-naphthyi)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-1 ,4-diazepan-1 -yl)- 
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide formate; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dime^^^^ 
1-methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2~[(6-Chloro-2-naphthyl)sulfonyi]-N2-((3S)-1 -{(1 S)-1 -methyl-2-[(1 S,4S)-2-oxa-5- 
30 azabicyclo[2.2.1]hept-5-yl]-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4- 
ylpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-I(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo^1 ,4- 
diazepan-1-yl)-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 
35 N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2~oxo-2-(2-pyridin-3- 
ylpyrrolidin-1 -yl)ethyl]-2-oxopyrroIidin-3-yl}glycinamide ; 
N2~[(6-Chioro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-1-methyi-2-[2-(4-m 
yl)pyrrolidin-1-yl]-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

(E)-2-{4-Chloro-3-hydroxyphenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethylJ-2- 
40 oxopyrrolidin-3-yl}ethenesulfonamide; 
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6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethy^^ 
mofpholin-4-ylethyl)naphthalene-2-sulfonamlde formate; 
6-ChlorO"N-^(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2"^^ 
pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate; 
5 6-Chloro-N-I2-(dimethylamino)6thyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 

N-[2-([(6-Chloro-2-naphthyl)sulfonyl]{(3S)-1 -[(1 S)-1 -methyI-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}amino)ethyl]acetamide; 

6-Chloro-N-{2-oxo-1-[1 -(pyrrolidin-1 -ylcarbonyl)propyl]pyrrolidin-3-yl}naphthalene-2^ 
10 sulfonamide; 

6-Chloro-N-((3R)-1 -{(1 S)-1 -methyI-2-oxo-2-[(2S)-2-(pyrroIidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

5- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-1 H- 
indole-2-sulfonamide; 

1 5 6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyi]-2-oxopyrrolidln-3- 
yl}naphthalene-2-sulfonamide; 

6- Chloro-N-{(3S)-1-I(1S)-1-methyl-2-oxo-2-piperidln-1-yletliyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
20 yl]ethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[{3S)-1 -((1 S)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

25 6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(pyrrolidin-1-ylmethyl)piperidin-1-yl]ethy^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 
1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidine-3-carboxamlde; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(3-{[(trif luoromethyOsulfonyl]^ 
30 yl)ethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidine-2-carboxamide; 

1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidine-4-carboxamide; 
35 5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl^^^ 
bithiophene-5-sulfonamide; 

5'-Chlora-N-((3S)-1-{(1S)-1-methyI-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethyl)pyrrolidi 
yl]ethyl}-2-oxopyrrolidin-3-yl)-2.2-bithiophene-5-sulfonamide; 
(E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
40 oxopyrrondin-3-yl}ethenesulfonamide; 
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(E)-2-(4-Chlorophenyl)-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrol^ 
ylmethyl)pyrrolidin-1~yl]ethyl}-2-oxopyrrolidin-3-yl)ethenesulfonamid 

5 - Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 

5 Methyl N-[(5'-chloro-2,2'-bithien-5-yl)sulfonyI]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}gIycinate; 

5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-^^^ 
oxobutyl)-2,2-bithiophene-5-sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
1 0 chloronaphthalene~2-sulfonannide; 

(E)-2-(4-ChIorophenyl)-N4(3S)-1 -[(1 S)- 1 -methyl-2-oxo-2-piperidin-1 -^^ 
3-yl}ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyI}-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2- 

piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 
1 5 (E)-2-(4-Chlorophenyl)-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide; 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(3-methylpiperidin-1 -yI)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[3-(hydroxymethyl)piperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
20 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidm 
yl)propanoyl]piperidin-3-yl}acetamide; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[3-(1H-pyrrol-1-ylmethyl)piperidin^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
25 6-Chloro-N-{(3S)-1-[(1S)-2-(3,3"dimethylpiperidin-1-yl)-1-methyl-2-oxoethyO 
3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(2-methylpiperidin-1 -yl)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N~((3S)-1-{(1S)-1-methyl-2-oxo-2-[3-(trifluoromethyl)piperidin-^ 
30 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-((3S>1-{(1S)-1-methyl-2-oxo-2-[2~(2-pyrrolidin-1-ylethyl^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1-[(1S)-2-(3-methoxypiperidin-1-yl)-1-methyl-2-oxoethyl]-2-oxopyTO 
yl}naphthalene-2-sulfonamide; 

35 6-Chloro-N4(3S)-1-[(1S)-1-methyl-2-(4-methylpiperidin-1-yl)-2-oxoethy^ 
yl}naphthaiene-2-sulfonamide; 

6-Chloro-N-{(3S)-14(1S)-2-(3-hydroxypiperidin-1-yl)~1"methyl-2-^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-octahydroquinolin-1 (2H)-yl-2-oxoethyl]-2-oxopyrroIidin- 
40 3-yl}naphthalene-2-sulfonamide; 
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6-Chloro-N~{(3S)-1 -[(1 S)-2-(4-hydroxypiperidin-1 -yl)-1 -nnethyl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

5'-Chloro-N-{(3R)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopy 
blthiophene-5-sulfonamide; 
5 (E)-2-(4-Chlorophenyl)-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2~piperidin-1 -ylethyl]-2-oxopyrrolidin- 

3- yl}ethenesulfonamide; 

N-{1-[{2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-^^^ 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 
1 0 yl)propanoyl]piperidin-3-yl}-1 -methyl-1 H-pyrrole-3-carboxamide; 

Methyl 4-({1-[(2S)"2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrr^ 
yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoate; 

4- ({1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^ 
yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoic acid; 

1 5 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)suIfonyl]amino}-2-oxopyrrolid - 

yl)propanoyl]piperidin-3-yl}-1 H-1 ,2,4-tria2ole-3-carboxamide; 

N"{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-^ 

yl)propanoyl]piperidin-3-yl}-1 -methyl-1 H-pyrrole-2-carboxamide; 

N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
20 yI)propanoyl]piperldin-3-yl}propanamlde; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 

yl)propanoyl]piperidin-3-yl}-1H-pyrazole-3-carboxamide; 

N-{1-[(2S)-2-((3S)-3~{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 

yl)propanoyl]piperidin-3-yl}-2-ethylbutanamide; 
25 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrroli^ 

yl)propanoyl]piperidin-3-yi}cyclopentanecarboxamide; 

N-{1-[(2S)~2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidi^ 

yl)propanoyl]piperidin-3-yl}pentanediamide; 

N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
30 yl)propanoyl]piperidin-3-yl}pyrazine-2-carboxamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 

yl)propanoyl]piperidin-3-yl}-1H-pyrazole-4-carboxamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1- 

yl)propanoyl]piperidin-3-yl}malonamide; 
35 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 

yl)propanoyl]piperidin-3-yl}-2-methylpropanamide; 

N-1 -{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amlno}-2-oxopyrrolidin-1 - 
yl)propanoyl]piperidin-3-yl}-N-3-,N-3-dimethyl-beta-alaninamide; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonylIamino}-2-oxopyrrolid 
40 yl)propanoyl]piperidin-3-yl}succinamide; 
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N-{(3S)-1-[(2S)-2-{(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-^^ 
yl)propanoyl]piperidin-3-yl}nicotinamide; 

N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^^ 
yl)propanoyi]piperidin-3~yl}pyridine-2-carboxamide; 
5 N-{(3S)-1 -[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino^2"Oxopyrrolidin-1 - 
yl)propanoyl]piperidin-3-yI}isonicotinamide; 

Methyl 3-({(3S)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]^ 
yi)propanoyllpiperidin-3-yi}amino)-3-oxopropanoate; 

N-1 -{(3S)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2"naphthyl)suIfonyl]amino}-2-oxopyr^^ - 
1 0 yl)propanoyl]piperidin-3-yl}-N-2-,N-2-dimethylglycinamide; 

Benzyl (3R)~1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amlno}-2-oxopya^ 

yl)propanoyl]piperidin-3-ylcarbamate; 

N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2"naphthyl)suIfonyl]amino}^^^ 
yl)propanoyl]piperidin-3-yl}nicotinamide; 
1 5 N-{(3R)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2"naphthyl)sulfonyl]amino}-2-oxopyrro - 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide; 
N~{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^ 
yl)propanoyl]piperidin-3-yl}isonicotinamlde; 

Methyl 3-({(3R)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]aminoh^^ 
20 yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 

N-1 -{(3R)-1 -[(2S)-2-((3S)-3-{[(6-Chloro^2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1 - 

yl)propanoyllpiperidin-3-yl}-N-2-N-2-dimethylglycinamide; 

5'-Chloro-N-{(3S)- 1 -[( 1 S)- 1 -methyl-2-oxo-2-piperidin" 1 -ylethyl]-^^^ 

bithiophene-5-sulfonamide; 
25 6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperldin-1 -ylethyll-2-oxopyrrolidin-3-yl}-1 - 

benzothiophene-2-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-l-[(1S)-1-methy(-2-oxo-2-piperidin-1-ylethyl]-^^^ 
3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrron 
30 benzothiophene-2-sulfonamide compound with 4-chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2- 
piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 -benzothiophene-2-sulfonamide (1:1); 
6-Fluoro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyr^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-(3-furylmethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin~4-^^^^ 
35 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-.2-oxopyrrQlidin-3-yl}-N- 
(pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate; 
N-{1-[(2R)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amlno}-2-oxopyrrolidi^ 
yl)propanayl]piperidin-3-yl}benzamide; 
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6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(^^ 
oxobutyl)naphthalene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yi-.2-oxoethyl]- 
2-oxopyrrolidin-3-yl}glycinamide; 

5 6-Chloro-N-(2-fuirylmethyl)-N-^(3S)-1-[(1S)-1-methyl-2-morpholi 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}~^ ,3- 
thiazol-2-ylmethyl)naphthalene-2-sulfonamide; 

Methyl N-[(5'"Chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl~2-oxo-2-piperidin-1 - 
1 0 ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5- Chloro-N-(cyanomethyl)-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-p 
oxopyrrolidin-3-yl}-2,2'-bithiophene-5-sulfonam(de; 

6- Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-(3-nnethylpiperidin-1 -yI)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

15 N-{1 ~[(2R)-2-((3S)~3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrro^ - 
yl)propanoyl]piperidin-3-yl}acetamide; 

6-Chloro-N-methyl-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yI}naphthalene-2-sulfonamide; 

6-Chloro~N-methyl-N-{(3S)-1 -[(1 R)-1 -methyl-2-(3-methylpiperidin-^ 
20 oxopyrrolidin-3-yl}naphthaIene-2-sulfonamide; 

N-[1-((2R)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](meth^^ 

yl}propanoyl)piperidin-3-yl]acetamide; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-(3- 

{[(phenylsulfonyl)amino]methyl}piperidin-1-yl)ethyl]-2-oxopyrro^ 
25 sulfonamide; 

6-.Chloro-N-((3S)-1 -{(1 R)-2-[3-(hydroxymethyl)piperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)-N-methylnaphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 R)-2-[2-(hydroxymethyl)piperidin-1 -yl]-1 -methyl-2-.oxoethyl}-2- 
oxopyrrolidin-3-yl)-N-methylnaphthaIene-2-sulfonannide; 
30 6-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyI-2-morpholin-.4-yl-2-oxoethyl]-.2- 
oxopyrrolidin~3-yl}naphthalene~2-suIfonamide; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-.3- 
yl}naphthalene-2-sulfonamide; 

N-Aliyl-6-chloro-N-{(3S)-1~[(1S)-1-methyl-2-morpholin-4-yl-2-^^ 
35 yl}naphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 

oxoethyl]-2-oxopyrrolidin-3-yl}gIycinate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyll-2- 
oxopyrroIidin-3-yl}glycine; 
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6-Chloro-A/-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthaIene-2-sulfonamicle; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyI]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
5 6-Chloro-N-methyl-N-((3S)-1-{(1S)-1-methyl-2-[(2R)-2-methyIpi^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-ChIoro-N-[(3S)-1 -((1 S)-2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrrolidin-3-yl]-N-methylnaphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 

1 0 ylethyl]-2-oxopyrrolidin-3"yl}glycinate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyI]-2- 
oxopy rrol i d i n-3-y l}g ly ci ne ; 

N-2-[(6-ChIoro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -nnethyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrrolidin-3~yl}glycinamide; 
15 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-^^^ 
oxobutyl)naphthalene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 
yImethyl)pyrroIidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin- 
20 1 -ylmethyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycinate formate; 

6-ChIoro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -yImethyl)pyrrolidin-1 - 

yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)naphthalene-2-sulfonamide; 

N-[1-((2R)-2-{(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyl)amino]-2-oxopy 

yl}propanoyl)piperidin-3-yl]ben2amide; 
25 6-Chloro-N-methyl-N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 

yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 R)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-((3S)-1-{(1R)-2-[(1R,4S)-2-Azabicyclo[2.2.1]hept-2-yl]-1-methyl-2^^ 
30 oxopyrrolidin-3-yl)-6-chloro-N-methylnaphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -{(1 S)-2-[3-(ethylamino)piperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(1 H-pyrrol-2-ylmethyl)amino]piperidin-1 - 
yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
35 6-Chloro-N-[(3S)-1-((1S)-1-methyl-2-oxo-2-{3-[(pyridin-3-ylmethyl)am 
2-oxopyrroIidin-3-yl]naphthalene-2-sulfonamide; 
6-Chloro-N-[(3S)-1 -((1 S)-2-{3-[{3-hydroxybutyl)amino]piperidin-1 -yl^^ 
oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)"1 -((1 S)-1 -methyl-2-oxo-2-{3-[(pyridin-4-ylmethyl)amino]piperidin-1 -yl}ethyl)- 
40 2-oxopyrrolidln-3-yI]naphthalene-2-sulfonamide; 
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N4(3S)-1-[(1S)-2-(3-{[(2-Aminopyrimidin-5-yl)methyl]amino}piperid 
oxoethyl]-2-oxopyrrolidin-3-yl}-6-chloronaphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(pyridin-2-ylmethyl)aminolpiperidin-1 -yl}ethyl)- 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
5 6-ChlorO"N-[(3S)-1-((1 S)-1-methyl-2-oxo-2-{3-[(1 H"pyra2ol-3-ylmethyl)aminolpiperidin-1- 
yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
6-ChIoro-N-[(3S)-1-((1S)-1^methyl-2-oxo-2-{3-[(pyridin^-ylmethyl)amino]pi 
2-oxopyrrolidin-3-yl]naphthalene-2-suIfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2^[3-({[5-(hydroxymethyl)-24uiyl]methyl}amino)piperidin-1 -yl]-1 - 
10 methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
6-Chloro-N-[(3S)-1-((1S)-1-methyl-2-oxo-2-{3-[(1,34hiazol-2-ylmet^ 
yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(3-{[(1 -methyl- 1 H-imidazol-2-yl)methyl]amino}piperidin- 

1- yl)-2-oxoethyl]~2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

1 5 6-Chloro-N-[(3S)-1 -((1 S)-243-[(3-hydroxy-2,2-dimethylpropyl)amino]piperidin-1 -yl}-1 -methyl- 

2- oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
6-Chloro-N-[(3S)-1 -((1 S)-2-{3-[(1 H-imidazol-4-ylmethyl)amino]piperi^ 
oxoethyl)-2-oxopyrrolidin-3-yI]naphthalene-2-sulfonamide; 

Benzyl (3S)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-^ 
20 yl)propanoyl]piperidin-3-ylcarbamate; 

N-((3S)-1 -{(1 S)-2-[(3S)-3-Aminopiperidin-1 -yl]-1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)-6- 

chloronaphthalene-2-sulfonamide; 

N-((3S)-1 -{(1 S)-2~[(3R)-3-Aminopiperidin-1 -yl]-1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)-6- 
chloronaphthalene-2-sulfonamide; 

25 (E)-2-(5"Chlorothien-2-yl)-N-methyl-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4^^^^^ 
oxopyrro(idin-3-yl}ethenesulfonamide; 

5- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
y[}thieno[3,2-b]pyridine-2-sulfonamide; 

30 More preferred compounds of the invention include: 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 ,4-diazepan-1 -yl)-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(2-pyrrolidin-1-ylethyl)piperW 
oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide ; 

35 6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(2-pyrrolidin-1-ylethyl)piperidi^^ 
oxopyrrolidin-3-yl)naphthalene-2-suifonamide ; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-3-ylpyrrolidin-1 -yl)ethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonam!de; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3,3-difluoropiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3- 
40 yl}naphthalene-2-sulfonamide; 
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6-Chloro-N-{(3S)-1-[{1S)-2-(4,4-difluoropiperidin-1"yl)-1 -methyl^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1-[(1S)-2-(3,4-dihydro-1.6-naphthyridin-1(2H)-yl)-1-m 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
5 N-{(3S)-1 -{(1 S)-2-[(1 R,4S)-2-Azabicyclo[2.2. 1 ]hept-2-yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)-6-chloronaphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -nnethyl-2-oxo-2-(2-pyridin-4-ylpyrrolidin-1 -yl)ethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 

N-{1 -[(1 S)-2-Azepan-1 -yl-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}--6--chloronaphthalene-2- 
10 sulfonamide; 

N-{(3S)-1-[(1S)-2-(2-AzabiGyclo[2.2.2]oct-2-yl)-1-methyl-2-oxoethyl]-2-ox^ 
chloronaphthalene-2-suIfonamide; 

5*-ChlorO"N-((3S)-1 ^{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrroridin-3-yl)-N-(2-oxobutyl)-2,2-bithiophene-5-sulfonami^ 
1 5 (E)-2-(4-ChlorophenyI)-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)eth 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyOpyrrolidin-l - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)-1-ben2othiophene-2-sulfonamide 

5- Chloro-N-{(3S)-1 4(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolid^^ 

20 yl]ethyl}-2-oxopyrrolidin-3-yl)-N-{2-oxobutyi)-1-benzothiophene-2-su!fonamide; 

N2-{[(E)-2-(4-Chlorophenyl)ethenyl]sulfonyl}-N2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(5'-Chloro-2,2'-bithien-.5-yl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-'yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide ; 
25 N-[(5'-Chloro-2,Z-bithien-5-yl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl^^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycine; 

(E)-2-(4-Chlorophenyl)-N-(Gyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3~yl}ethenesulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
30 oxopyrrolidin-3-yl}-N-(2-oxobutyl)ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl>N-{(3S)-1-[(1S)-1-methyl-2-mo 
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-{[(E)-244-Chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yI}glycine; 
35 N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 

chloronaphthalene-2-sulfonamide; 

6- Chloro-N-{{3S)-1-[(1S)-1-methyl-2-oxo-2-thiomorpholjn-4-ylethyl]-2-oxopyr^^^ 
yl}naphthalene-2-sulfonamide; 

N-{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
40 yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 



wo 02/100886 



PCT/GB02/02586 



49 

N1-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)suIfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperldin-3-yl}-N2,N2-dimethylglycinamide; 

Methyl 3-({1-[(2S)-2-((3S)-34[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyr^^ 
yI)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 
5 N-{1 -[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidi - 
yl)propanoyl]piperidin-3-yi}nicotinamide,- 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxo 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide; 

6-Chloro-N-ethyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyll-2--oxopyrrolidin-3- 
1 0 yl}naphthalene-2-sulfonamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyll-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(5-oxo-1 ,4-diazepan- 

1- yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2"naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 .4- 
diazepan-1-yl)-2-oxoethyl]-'2-oxopyrrolidin-3-yl}glycinamide; 
1 5 N2-[(6-Chloro-2-naphthyi)sulfonyl]-N2-{(3S)-1 -[(1 SM -methyI-2-oxo-2-(2-pyridin-3- 
ylpyrrolidin-1-yl)ethyl]-2--oxopyrrolidin-3--yl}glycinarnide; 

N2-[(6"Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4- 

ylpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1 -{(1 S)-2-[(2R^ 
20 1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

6-ChIoro-N-^(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl"2-oxoeth^^^ 

methyl-1,3-thiazol-4--yl)rriethyl]naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 S)-1-methyl-2-morpholin-4-yl-2-oxoeth 

(pyridin-2-ylmethyl)naphthalene-2-sulfonamide formate; 
25 6~Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2--morpholin-4-yl--2-oxoethyl]-2-oxopyrrolidin--3-yl}-N- 

(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-((3S)-1-{(1S)-1-methy!-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethyl)pyrrolW 
yl]ethyl}-2-oxopyrrolidin-3~yl)-N-[(2-methyl-1,34hiazol-4-yl)methyl]naphth^ 
sulfonamide formate; 

30 6-Chloro-N"-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yI]ethyl}-2-oxopyrrolidin-3-yl)-N-(pyridin-4-yImethyl)naphthalene-2-sulfonamide formate; 
N-[(5*-Chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2^ 

2- oxopyrrolidin-3-yl}glycine; 

N-[1-((2R)-2-{(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyl)amino]-2-^ 
35 yl}propanoyl)piperidin-3-yl]benzamide; 

6-Chloro-N-(3,3-dimethyl-2-oxobutyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

ferf-Butyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -.methyl-2-morpholin-4-.yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 
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N-AIlyl-6-chloro-N-{1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylet^^ 
yl}naphthalene-2-sulfonamide ; 

N-[(6"Chloro-2-naphthyl)sulfonyl]-N-(1-{1-methyl-2-oxo^^^ 
1 -yl]ethyl}-2-oxopyrroliclin-3-yl)glycine formate; 
5 N-[(6-Chloro-2-naphthyl)suIfonyl]-N-((3S)-1 -{(1 S)~1 -methyl«2-oxo-2-[(2S)-2-(pyrrolidin-1 - 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)giycine; 

6-Ch(oro-N-methyl-N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-plperidin-1 -ylethyll-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-[(6-ChIoro-2-naphthyl)sulfonyl]-N-(1-{1-methyl-2-oxo-242-(pyr^^ 
10 1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycine formate ; 

(E)-2-(5-Chlorothien-2"yI)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)~1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)-1-benzothiophene-2-sulfonamide; 
15 N2-[(6-Chloro-1-benzothien-2-yl)sulfonyl]-N2-{(3S)-1-[(1S)-1-methyl^^^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[(1 R.5S)-3,7-diazabicyclo[3.3. 1 ]non-3-yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-{(1 R,5S)-7-[2-(methylamino)ethyl]-3,7- 
20 diazabicyclo[3.3J]non-3-yl}-2-oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-^^^ 

6-Chloro-N-((3S)-1 4(1 S)-1 -methyI-2-[(1 R,5S)-9-oxa-3 J-diazabicyclo[3.3 

oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide trifluoroacetate; 

N2-.[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-1 ,4-diazepan-1 -yl)- 

2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide formate; 
25 N2-[(6-Chloro-2-naphthyi)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dimethylmorpholi 

1-methyI-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2-[(6-Chloro-2-naphthyI)sulfonyl]-N24(3S)-1 -{(1 S)-1 -methyI-2-[(1 S,4S)-2-oxa-5- 
azabicyclo[2.2.1]hept-5-yl]-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 
N2-[(6-Chloro-2-naphthyl)sulfonyi]-N2-{(3S)-1 -[(1 S)-1 "methyl-2-oxo-2-(2-pyridin-4- 
30 ylpyrrolidin-1 -yl)ethyl]-2-oxopyrrolidin-3-y!}glycinamide; 

N2-[(6-ChIoro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 ,4- 
diazepan-1-yl)-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-14(1S)-1«methyl-2-oxo-2-(2-pyridi 
ylpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 
35 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl^ 
morpholin-4-ylethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-[2-(dimethylamino)ethyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
40 2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 
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N-[2-([(6-Chloro-2-naphthyl)sulfonyl]{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl^2-oxoethyl]-2- 
oxopyrroIidin-3-yl}amino)ethyl]acetamicle; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthaIene-2-sulfonamide; 
5 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-yIethyl]-2-^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 4(1 S)-1 -methyl-2-oxo-2-[(2S)-2~(pyrrolidin-1 -yime 
yl]ethyl}-2-oxopyrrolidin-3~yl)naphthalene-2-sulfonamide formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
1 0 oxopyrrolidin-3"yl)naphthalene-2-sulfonamide; 

5- Chloro-N-{(3S)-14(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-^^^ 
bithiophene~5-sulfonamide; 

5'-ChIoro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin"^ 
yl]ethyI}-2-oxopyrrolidin-3-yI)-2,2-bithiophene-5-sulfonamide; 
1 5 (E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-l -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}ethenesulfonamide; 

5'-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -nnethyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 

Methyl N-[(5'-chloro-2,Z-bithien-5-yI)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-. 
20 oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5'-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3--yl}-N-(2- 
oxobutyl)-2,2-bithiophene-5-sulfonamide; 

N-{(3S)-1 -[(1 S)-2~(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
chloronaphthalene-2-suIfonamide; 
25 (E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin- 
3-yl}ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]suIfonyl}-N-{(3S)-1 -[(1 S)-1 -methyI-2-oxo-2- 

piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

(E)-2-(4-Chlorophenyl)-N-(cyanomethyl)-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-^ 
30 ylethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide; 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(3-methylpiperidin-1 -yl)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[3-(hydroxymethyl)piperidin^1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
35 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrol^ - 

yl)propanoyl]piperidin-3-yl}acetamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[3-(1 H-pyrrol-1 -ylmethyl)piperidin-1 -yl]ethyl}--2- 
oxopyrrolidin-3-yl)naphthaiene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3,3-dimethylpiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin- 
40 3-yl}naphthalene-2-sulfonamide; 
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N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrro 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[{2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^^ 
yl)propanoyl]piperidin-3"yl}-1-methyl-1H-pyrrole-3-carboxamide; 
5 Methyl 4-({1 -[(2S)-2-((3S)-34[(6-chloro-2"naphthyl)sulfonyl]amino}~2-oxo^ - 

yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoate; 
4-({1-[(2S)-2-({3S)-3-{[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyrroli 
yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoic acid; 
N-{(3S)-1^[(2S)-2-((3S)~3-{[(6-Chloro-2-naphthyl)sulfonyI]amino^^^ 
1 0 yl)propanoyl]piperidin-3-yl}nicotinamide; 

N4(3S)-1^[(2S)-2-((3S)-3--{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrroH 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide; 
N4(3S)-14(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-^^ 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 
1 5 Methyl 3-({(3S)-1 -[(2S)-2-((3S)-34[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxo^^^^ - 
yI)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 
N-1-{(3S)^1-[(2S)-2-((3S)~3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-^^^ 
yi)propanoyl]piperidin-3-yl}-N-2-,N-2-dimethylglycinamide; 

Benzyl (3R)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthy[)sulfonyl]amino}-2-oxopyr^^ 
20 yl)propanoyl]piperidin-3-yicarbamate; 

N-{(3R)-1«[(2S)-2^((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amlno}-2-^^^ 
yl)propanoyl]piperidin-3~yl}nicotinamide; 

N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2^^^^ 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

25 5''.ChIoro-N-{(3S)-1-[(1S)~1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyTO 
bithiophene-5-sulfonamide ; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-.yl}-1 - 
benzothiophene-2-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-1-[(1S)-1-methyI-2-oxo-2-piperidin-1-^^^ 

30 3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide compound with 4-chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2- 
piperidin~1-ylethyl]-2-oxopyrrolldin-3-yl}-1-benzothiophene-2-sulfonamide (1:1); 
6-Chloro-N-(3-f urylmethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

35 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 ~[(1 S)-1 -methyl-2-mQrpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N- 
(pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)naphthalene-2-$ulfonamide; 
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N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
2-oxopyrrolidin-3-yl}gIycinamide; 

6-Chloro-N-(2-fufyImethyl)-N-{(3S)-1 -[(1 S)-1 -methyI-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
5 6-Chloro-N-{(3S)-1 -[(1 S)-1 "methyl-2"morpholin-4-yl--2--oxoethyl]-2-oxopyrrolidin-3--yl}-N-(1 ,3- 
thiazol-2-ylmethyl)naphthalene-2-sulfonamide; 

Methyl N-[(5'-chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5'-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
1 0 oxopyrrolidin-3-yl}-2,Z-bithiophene-5-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 R)-1"methyl-2-(3"methylpiperidin-1 -yl)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-ChIoro-N-methyl-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
15 6-Chloro-N-methyl-N-{(3S>1-[(1R)-1-methyl-2-(3-methyl^ 
oxopyrrolidin-3-yI}naphthaIene-2-sulfonamide; 
N-[1-((2R)-24(3S)-34[(6-chloro-2-naphthyl)sulfonyl](methyl)amino]^^^ 
yl}propanoyl)piperidin-3-yl]acetamide; 

6-Chloro-N-(cyanomethyl)-N-{(3S)-14(1S)-1-methyl-2-morpholin-4-yl^ 
20 oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-suIfonamide; 

N-Allyl-6-chloro-N-{(3S)-1 -[(1 S)~1 -methyl-2-morphoIin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
25 Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 

oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholln-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}glycine; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
30 yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 

ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 
35 N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)"-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrroIidin-3-yl}glycine; 

N-.2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrrolidln-3-yl}giycinamide; 

6-Chioro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -yiethyil-2-oxopyrrolidin-3-yl}-N-(2- 
40 oxobutyl)naphthalene-2-sulfonamide; 
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N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-((3S)-1-{(1S)-1-methyl-2-oxo 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

Methyl N-[(6-chloro-2-naphthyI)sulfonyl]-N-((3S)-1 -{{1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin- 
1 -ylmethyl)pyrroIidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycinate formate; 
5 6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyI)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)naphthalene-2-sulfonamide; 
N-[1-((2R)-2-{(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyl)amino]-2-oxopy^^^ 
yl}propanoyl)piperidin-3-yl]benzamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(1 H-pyrrol-2-ylmethyl)amino]piperidin-1 - 
1 0 yl}ethyi)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1-methyl-2-oxo-2-{3-[(pyridin-3-yimethyl)amino]piperidin-1 -yl}ethyl)- 

2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(1 H-pyrazol-3-ylmethy^ 

yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
1 5 Benzyl (3S)-1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyi)sulfonyl]amino}-2-oxopyrr^ - 

yl)propanoyl]piperidin-3-ylcarbamate; 

N-((3S)-14(1S)-2-[(3S)-3-Aminopiperidin-1-yl]-1-methyl-2-oxoethyl}-2-o^^^ 
chloronaphthalene-2-sulfonamide; and 

N-((3S)-14(1S)-2-[(3R)-3-Aminopiperidin-1-yl]-1-nriethyl-2-oxoethyl}-^^^ 
20 chloronaphthalene-2-sulfonamide. 



25 

Preferred compounds of the invention also include: 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
30 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-'(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
35 oxopyrroIldin-3-yl)naphtha[ene-2-suIfonamide; 

6-Chloro-N-[(3S)-1-((1S)-2-{2-[(diethylamino)methyl]piperidin-1-yl}-1-methyl-2-oxoet^^^ 
oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[2-(pyrrolidin-1-ylmethyi)piperidin-1-y^^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 
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1-((2S)-2-((3S)-3-{[(6-Chloro-2-naphthyi)sulfonyl]amino}-^^^ 
yl)propanoyl]pipericline-3-carboxamide; 
6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-(3-{[(W^^ 
yl)ethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
5 1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-^^^ - 
yl)propanoyl]piperidine-2-carboxamide; 

1-[(2S)-2-((3S)-3-{[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyrroIidin-^ 
yl)propanoyl]piperidine-4-carboxamide; 

5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopy 
1 0 bithiophene-5-sulfonamide; 

5'-Chloro-N-((3S)-1 -{(1 Sy^ -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyI)pyrrolidin-1 - 

yl]ethyl}-2-oxopyrrolidin-3-yl)-2,2'-bithiophene-5-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-.1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrrolidin-3-yl}ethenesulfonamide; 
1 5 (E)-2-(4-Chlorophenyl)-N-.((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 

ylmethyl)pyrrolidin-1-yl]ethyI}-2-oxopyrrolidin-3-yl)ethenesulfonaml^ 

5'-ChIoro-N-(cyanomethyl)-.N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrrolidin-3-yl}-2,2'-bithiophene~5-sulfonamide; 

Methyl N-[(5'-chloro-2,2'-bithien^5-yl)sulfonylhN-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
20 oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5'-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)-2,2-bithiophene-5-sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
chloronaphthalene-2-sulfonamide; 
25 (E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyi]-2-oxopyrrolidin- 
3-yl}ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(1 S)-1-methyl-2-oxo-2- 
piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}glydnate; 
(E)-2-(4-Chlorophenyl)~N-(cyanomethyl)-N4(3S)-1 -[(1 S)-1 -methyl-2-^^ 
30 yIethyl]-2-oxopyrroIidin-3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(3-methylpiperidin~1 -yl)-2-oxoethyl]-2-oxopyrroiidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[3-(hydroxymethyl)piperidln-1 -yi]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
35 N-{1-[(2S)-2>((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrr^ 
yI)propanoyl]piperidin-3-yl}acetamide; 

6-Chloro-N-((3S)-1-{(1S)~1-methyl-2-oxo-2-[3-(1H-pyrrol-1-yImethyl)piperi 
oxopyrrolidin-3-yl)naphthalene-2-suifonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3,3«-dimethylpiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin- 
40 3-yl}naphthalene~2-sulfonamide; 
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6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-(2-methylpiperidin-1-yl)-2^ 
yi}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo^2-[3-(trif luoromethyl)piperidin-1 -yl]ethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
5 6-Chloro-N-((3S)"1 -{(1 S)-1 -methyl-2-oxo-2-[2-(2-pyrrolidin-1 -ylethyl)piperidin-1 -yl]ethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

6-Chloro--N-{(3S)-1 -[(1 S)-2-(3-methoxypiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-'3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methylpiperidin-1 -yl)-.2-oxoethyl]-2-oxopyrrolidin-3- 
1 0 yl}naphthalene-2"SuIfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-2-(3-hydroxypiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-octahydroquinolin-1 (2H)-yl-2-oxoethyl]-2-oxopyrrolidin- 

3- yl}naphthaiene-2-sulfonamide; 

1 5 6-Chloro-N-{(3S)-1 -[(1 S)-2-(4-hydroxypiperidin-1 -yl)-1 -methyl-2~oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

5'-Chloro-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-2,Z- 
bithiophene-5-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin- 
20 3-yl}ethenesulfonamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino^^^ 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyi]amino}-2-oxopyrrolid 
yl)propanoyl]piperidin-3-yl}-1-methyl-1H-pyrroIe-3-carboxamide; 
25 ferf-Butyl 1 4(2S)-2-((3S)-34[(6-chloro~2~naphthyl)su!f onyl]amino}-2-oxopyrrolidin-1 - 
yl)propanoyl]piperidin~3-ylcarbamate; 

Methyl 4-({1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)suifonyl]amino}-2-oxopyrrolidin-^ - 
yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoate; 

4- ({1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopy 
30 yl)propanoyI]piperidin-3-yl}amino)-4-oxobutanoic acid; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-^ 
yl)propanoyl]piperidin-3-yl}~1 H-1 ,2,4-triazole-3-carboxamide; 
N-{1-[(2S)-2K(3S)-3-{[(6-Chloro-2-naphthyl)suIfonyl]amino}-^^^ 
yl)propanoyl]piperidin-3-yl}-1-methyI-1H--pyrrole-2-carboxarnide; 
35 N-{1 -[(2S)-2-((3S)-3K[(6-ChIoro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-^ - 
yl)propanoyl]piperidin-3-yl}propanamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 
yI)propanoyl]piperidin-3-yl}-'lH-pyra2ole-3-carboxamide; 
N41-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidi 
40 yl)propanoyl]piperidin-3-yl}-2-ethylbutanamide; 
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N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]aminoK^ 
yl)propanoyl]piperidin-3-yl}cyclopentanecarboxamide; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2"naphthyl)sulfonyl]amino}^^^ 
yI)propanoyl]piperidin-3-yl}pentanediamide; 
5 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-ox^ - 
yl)propanoyl]piperidin-3~yl}pyrazine-2-carboxamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyl]amino}-2-oxopyrrolidin-^ 
yl)propanoyl]piperidin-3-yI}-1H"pyrazole-4-carboxamide; 
N41-[(2S)-2-((3S)-34[(6-chloro-2-naphthyl)sulfonyi]amino}-2-oxopyrroH 
1 0 yl)propanoyl]piperidin-3-yl}malonamide; 

N-{1-[(2S)-2-((3S)-3-{((6-Chloro-2-naphthyl)suIfonyl]aminoh^^ 
yl)propanoyl]piperidin-3-yl}-2-methylpropanamide; 

N-1 -{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyI]amino}-^^ - 
yl)propanoyl]piperidin-3-yl}-N-3-,N-3-dimethyl-beta-alaninamide; 
1 5 N-.{1 -[(2S)-2-((3S)-3-{I(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-^ 
yl)propanoyl]piperidin-3-yl}succinamide; 
N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)suIfonyl]am 
yl)propanoyl]piperidin-3-yl}nicotinamide; 

N-{(3S)-14(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyl]amino}-2-oxop 
20 yl)propanoyI]piperidin-3-yl}pyridine-2-carboxannide; 

N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

Methyl 3-({(3S)-1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin - 
yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 
25 N-1 -{(3S)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrro - 
yl)propanoyl]piperidin-3-yl}-N-2-,N-2-dimethylglycinarnide; 

Benzyl (3R)-1 4(2S)-2-((3S)-3-{[(6-chloro-2-naphthyI)sulfonyl]amino}-2-oxopyrrolid - 
yl)propanoyl]piperidin-3-ylcarbamate; 

N4(3R>1-[(2S)-2-((3S)-3-{[(6-Chloro-2-.naphthyl)sulfonyl]amino}-2-oxopyr^^ 
30 yl)propanoyl]piperidin-3-yl}nicotinamide; 

N--{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}^^^ 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide; 
N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]ami 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 
35 Methyl 3-({(3R)-1 -[(2S)-2-((3S)-3-{[(6-chioro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ 
yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 

N-1-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrro^ 
yl)propanoyl]piperidin-3-yl}-N-2-N-2-dimethylglycinamlde; 
5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopy^^^ 
40 bithiophene-5-sulfonamide; 



wo 02/100886 



PCT/GB02/02586 



58 

4'-Fluoro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo~2"piperidin-1 -ylethyl]-'2-oxopyrrolidin-3-yl}-1 . 1 
biphenyl-4-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]~2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide; 
5 (E)-2-(4-Chlorophenyl)-N-^(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-yte 
3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-suifonamide compound with 4-chloro-N-{(3S)-1-[(1S)-1"methyl-2-oxo-2~ 
piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}--l -benzothiophene-2-sulfonamide (1:1); 
1 0 6-Fluoro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-suIfonamide; 

6-Chloro-N-(3-furylmethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholm^^ 
oxopyrrolidin-3-yl}naphthal6ne-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-rnorpholin-4-yl-.2-oxoethyll-2-oxopyrrolidin-3-yl}-N- 
1 5 (pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate; 

N-{1-[(2R)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolid 
yl)propanoyl]piperidin'-3-yl}benzamide; 

6-Chloro-N-{(3S)-14(1S)-1-methyI"2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolW 
oxobutyl)naphthalene-2-sulfonamide; 
20 N-2-[(6-Chloro-2-"naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyll- 
2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-(2-furylmethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthaiene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(1 ,3- 
25 thiazoI-2-yimethyl)naphthalene~2-sulfonamide; 

Methyl N-[{5'-chloro-2,2'-bithien-5-yl)suIfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5- ChIoro-N-(cyanomethyi)-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyll-^^ 
oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 

30 6-Chloro-N-{(3S)-1-[(1R)-1-methyl-2-(3-methylpiperidin-1-yl)-2-oxoe 
yl}naphthalene-2-sulfGnam(de; 

N-{1-[(2R)-2-((3S)-3"{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolW 
yi)propanoyl]piperidin-3-yl}acetamide; 

6- Chloro-N-methyl-N-{(3R)^1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
35 yl}naphthalene-2-sulfonamide; 

6-Chloro-N--methyl-N-{(3S)-1 -[(1 R)-1 -methyl-2-(3-methylpiperidin-1 -yl)-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

N-[1-((2R)-24(3S)-3-.[[(6-chloro-2-naphthyl)sulfonyl](methyl)amino]-2-oxopyrrolidin-^ 
yl}propanoyl)piperidin-3-yl]acetamide; 
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6-Chloro-N-methyl-N-{(3S)-1 -[(1 R)-1 -methyl-2-oxo-2-(3- 

{[(phenylsulfonyl)amino]methyl}piperidin-1-yl)ethyl]-2-oxopyrroli^ 

sulfonamide; 

6-Chloro-N-((3S)-1-{(1R)-2-[3-(hydroxymethyl)piperidin-1-yl]-1^ 
5 oxopyrrolidin-3-yl)-N-methylnaphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 R)-2-[2~(hydroxymethyl)piperidin-1 -yl]-1 -met^^^ 
oxopyrrolidin-3-yl)-N-methylnaphthalene-2-sulfonamide; 

6-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yI-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-suIfonamide; 
1 0 6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-Allyl-6-chloro-N-{(3S)-1 -[(1 S)-1 -rnethyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
1 5 oxoethyl]-2-oxopyrrolidin"3-yl}glycinate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-.2-oxoethyl]-2- 

oxopyrrolidin-3-yl}glycine; 

1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-^ 
yl)propanoyl]piperidine-2-carboxylic acid; 
20 6-Chloro-N4(3S)-1-[(1R)-1-methyl-2-oxo-2-piperidin-1-yiethyl]-2-oxopy 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-metliyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrro|jdin-3- 
yl}naphthalene-2-su(fonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yI]-2-oxoethyl}-2- 
25 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)^2-{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 

oxopyrrolidin-3-yl]-N-metliylnaphtlialene-2-sulfonamide; 

Methyl N-[(6-chloro-2~naphthyl)sulfonyi]-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-pi 

ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 
30 N-[(6-Chloro-2-naphthyl)sulfonyll-N-{(3S)-1 -[(1 S)-1 -methyl-.2-oxo-2-piperidin-1 -ylethyl]-2- 

oxopyrrolidin-3-yI}glycine; 

6-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-plperidin-1 -ylethyl]-2- 
oxopyrrolidin-3-yi}naphthalene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-24(3S)-1-[(1S)-1-methyl-2-oxo-2-piperi^ 
35 oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-{(3S)-1-[(1S>1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrro^ 
oxobutyl)naphthalene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)suifonyl]-N-2-((3S)-14(1S)-1-methyl-2-oxo-2-[(2S)-2^ 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycinamide; 
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Methyl N-[(6-chloro-2-naphthyl)sulfonyll-N-((3S)-1 -{(1 S)^1 -.methyl-2-oxo-2-[(2S)-2-(pyrrolidin- 
1 -ylmethy[)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)gIycinate formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)naphthalene-2-sulfonamide; 
5 N-[1-({2R)-2-{(3S)-3-[[(6-ChIoro-2-naphthyl)sulfonyl](methyl)amino]-2-^ 
yl}propanoyl)piperidin-3-yl]benzamide; 

6-Chloro-N-methyl-N-{(3R)-1-[(1R)-1-methyl-2-oxo-2-piperidin-1-yte^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-((3S)-1 -{(1 R)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
1 0 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-((3S)-1 -{(1 R)-2-.[(1 R,4S)-2-Azabicyclo[2.2. 1 ]hept-2-yl]-1 -methyl-2-oxoethyl}-2- 

oxopyrrolidin-3--yI)-6-chloro-N-methylnaphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -{(1 S)-2-[3-(ethylamino)piperidin-1 -ylj-l -.methyl-2-oxoethyl}-2- 

oxopyrrolidin-3-yI)naphthalene-2-suIfonamide; 
1 5 6-Chloro-N-[(3S)-1-((1 S)-1-methyl-2-oxo-2-{3-[(1 H-pyrroI-2-ylmethyl)amino]piperidin-1- 

yl}ethyl)-2-oxopyrroIidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(pyridin-3-ylmethyl)amino]piperidin'1 -yl}ethyl)-. 
2-oxopyrrolidin-3-yl]naphthalene-2~sulfonamide; 
6-Chloro-N4(3S)-1-((1S)-2-{3-[(3-hydroxybutyl)amino]piperidin-1-y^ 
20 oxopyrrolidin-3-yl]naphthalene-2-suIfonamide; 

6-Chloro-N-[(3S)-1-((1S)-1-methyl-2-oxo-2-{34(pyridin-4-ylmethyl)a 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(3-{[(2-Aminopyrimidin-5-yl)methyllamino}piperidin--1 -yl)-1 -methyl-2- 

oxoethyl]-2-oxopyrroIidin-3-yl}-6-chloronaphthalene-2-sulfonamide; 
25 6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(pyridin-2-ylmethyl)amlno]piperidin-1 -yl}ethyl)- 

2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyI-2-oxo-2-{3-[(1 H-pyrazol-3-ylmeth 

yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6~Chloro-N-[(3S)-1-((1S)-1-methyl-2-oxo-2-{3-[(pyridin-4-ylmeth 
30 2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-14(1S)-2-[3-({[5-(hydroxymethyl)-2-furyl]methy^ 

methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(1 ,3-thiazol-2-ylm 

yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonannide; 
35 6-Chloro-N-{(3S)-1 -[(1 S)-! -methyl-2-(3-{[(1 -methyl-1 H-imidazol-2-yl)methyl]amino}piperidin- 

1- yl)"2-oxoethyl]-2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
6-Chloro-N-[(3S)-1-((1S)-2-{3-[(3-hydroxy~2,2-dimethylpropyl)amino]piperi 

2- oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-2-{3-[(1 HHmidazol-4-ylmethyl)amino]piperidin-1 -yl}-1 -methyl-2- 
40 oxoethyI)-2-oxopyrrolidin-3-yl]naphthalene-2~sulfonamide; 



wo 02/100886 



PCT/GB02/02586 



61 

Benzyl (3S)-1 -[(2S)-2-((3S)"3-{[(6-chloro-2-naphthyl)suifonyl]amino}-2-oxopyrrol^ 
yl)propanoyl]piperidin-3-ylcarbamate; 

N-((3S)-1 -{(1 S)-2-[(3S)-3-Aminopiperidin-1 -yl]-! -methyl-2-oxoethyl}-2-oxopyrroliclin-3-yl)-6- 
chloronaphthalene-2-sulfonamide; 
5 N-((3S)-1 -{(1 S)-2-[(3R)-3-Amjnopiperidln-1 -yl]-1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)-6- 
chloronaphthalene-2~sulfonamide. 

More preferred compounds of the invention also include: 
6-Chloro-N-{(3S)-1 -[(1 S)-1 -nriethyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopy 
10 yI}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -nnethyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 
1 5 6-Chloro-N-((3S)-1-{(1 S)-1-methyl-2-[(2R)-2-methylpiperidin-1-yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-2-{2-[(diethylamino)methyl]plperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrrolidln-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[2-(pyrrolidin-1 -ylmethyl)plperidin-1 -yl]ethyl}-2- 
20 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide formate; 

5'-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethyl)pyrrolidi 

yl]ethyl}-2-oxopyrrolidin-3-yl)-2,2*-bithiophene-5-sulfonamide; 

(E)-2-(4~Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrroHdin-3-yl}ethenesulfonamide; 
25 (E)-2-(4-Chlorophenyl)-N-((3S)-1 -{(1 S)~1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 

ylmethyI)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)ethenesulfonamide; 

5'-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 

Methyl N-[(5'-Ghloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1-methyl-2-morpholin-4-yl-2- 
30 oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5^-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)-2,2-bithiophene-5-sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrroiidin-3-yl}-6- 
chloronaphthalene-2-sulfonamide; 
35 (E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin- 
3-yl}ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2- 
piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

(E)-2-(4-ChIorophenyl)-N-(cyanomethyl)-N-{(3S)-1 ~[(1 S)-1 -methyl-2-oxo-2-pi^ 
40 ylethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide; 
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6-Chloro-N-{{3S)-1 -[(1 S)-1 "methyl-2-(3-methylpiperidin-1 -yl)-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1 -{(1 S)-2-[3-(hydroxymethyl)piperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yI)naphthalene-2-sulfonamide; 
5 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ - 
yl)propanoyl]piperidin-3-yl}acetamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[3-(1 H-pyrroU -ylmethyl)piperidin-1 -yl]ethyl}-2- 
oxopyrrolidln-3-yl)naphthalene-2-sulfonamide; 

6-Chloro~N-{(3S)-1 -[(1 S)-2-(3,3-dimethylpiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin- 
1 0 3-yl}naphthalene-2-sulf onamide; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[2-(2-pyrrolidin-1 -ylethyl)piperidin-1 -yl]ethyl}-2- 
oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide formate; 

(E)-2-(4-ChlorophenyI)-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin- 

3- yl}ethenesulfonamide; 

1 5 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrol W - 
yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfony!]amino}~2-oxopyr^^ 
yl)propanoyi]piperidin-3-yl}-1 -methyl-1 H-pyrrole-3-carboxamide; 
Methyl 4-({1 -[(2S)-2-((3S)-3'{[(6-chloro-2-naphthyl)suifonyl]amino}-2-oxopyrro^ 
20 yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoate; 

4- ({1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^^ 
yl)propanoylJpiperidin-3-yi}amino)-4-oxobutanoic acid; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolid 
yl)propanoyl]piperidin-3-yl}-1 H-1 ,2,4-triazole-3-carboxamide; 

25 N-{1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidi - 
yl)propanoyl]piperidin-3-yl}-1 -methyl-1 H-pyrrole-2-carboxarnide; 
N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidin-3-yl}-2~ethylbutanamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
30 yl)propanoyl]piperidin-3-yl}pyrazine-2-carboxamide; 

N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-^^^ 
yl)propanoyl]piperidin-3-yI}nicotinamide; 

N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyl]amino}-2-oxopyrron 
yl)propanoyl]piperidin-3-yl}pyridlne-2-carboxamide; 
35 N-{(3S)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

Methyl 3-({(3S)-1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyI]amino}-2-oxopy rrolidin-1 - 
yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 

N-1-{(3S)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidi 
40 yl)propanoyl]piperidin-3-yl}-N-2-,N-2-dimethylglycinamide; 
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Benzyl (3R)-1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyr^^ - 
yl)propanoyl]piperidin-3-ylcarbamate; 

N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]ami 
yl)propanoyl]piperidin-3-yl}nicotinamide; 
5 N-{(3R)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyllamino^^ - 
yl)propanoyl]piperidin-3-yl}pyridine-2~carboxamide; 
N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-^ 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-^^ 
1 0 bithiophene-5-sulfonamide ; 

6-Chloro-N-{{3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -yIethyl]-2-oxopyrrolidin- 

3-yl}ethenesulfonamide; 
1 5 6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 

benzothiophene-2-sulfonamide compound with 4-chloro-N-{(3S)"1-[(1S)-1-methyl-2-oxo-2- 

piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}-1-benzothiophene-2-sulfonamide (1:1); 

6-Chloro-N-(3-furylmethyl)-N-{(3S)-14(1S)-1-methyl-2-morpholin-4-y^ 

oxopyrrolidin-3"yI}naphthalene-2-sulfonannide; 
20 6-Ch[oro-N-{(3S)-1-[(1S)-1-methyI-2-morpholin-4-yI-2-oxoethyl]-2-oxopyrroIidin-3^^ 

(pyridin-3-ylmethyl)naphthalene-2-sulfonarnide formate; 

6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2~oxopyrrolidin 
oxobutyl)naphthalene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)sulf onyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyi]- 
25 2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-(2-furylmethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-^^ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(1 ,3- 
thiazol-2-ylmethyl)naphthalene-2-sulfonamide; 
30 Methyl N-[(5'"Chloro-2,2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5'-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyll-2- 
oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 R)-1 -methyl-2-(3-methylpiperidin-1 -yI)-2-oxoethyl]-2-oxopyrrolidin-3- 
35 yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-{(3R)-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]~2-oxGpyr^^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-NK(3S)-1 -[(1 R)-1 -methyl-2-(3-methylpiperidin-1 -yl)-2-oxoethyll-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
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N-[1K(2R)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](mem^^ 
yl}propanoyI)piperidin-3-yl]acetamide; 

6-Chloro-N-(cyanomethyl)-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-o^^^ 
oxopyrrolidin-3-yl}naphthalene~2-sulfonamide; 
5 6-Chioro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyi--2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-Allyl-6-chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yI-2-oxoethyl]-2-oxopyrrolidin-3- 
yI}naphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyI)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl~2- 
1 0 oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-[(6-Chloro-2-'naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morphoIin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}glycine; 

6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyi]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
1 5 6-Chloro-N-methyl-N-({3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-suIfonamide; 

6-Chioro-N-[(3S)-1 -((1 S)-2~{2-[(diethylamino)methyl]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 
oxopyrrolidin-3-yI]-N-methylnaphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
20 ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperldin-1 -ylethyl3-2- 
oxopyrrolidin-3-yl}glycine; 

6-Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1-methyl-"2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
25 N-2-[(6-Chloro--2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -.methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)naphthalene-2-sulfonamide; 

N"2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 

30 ylmethyl)pyrrolidin-1-yl3ethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyll-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrroIidin- 
1 -ylmethyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycinate formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)naphthalene-2-sulfonamide; 

35 N-[1 -((2R)-2-^(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyl)ami - 
yl}propanoyl)piperidin-3-yl]benzamide; 

6-Chloro-N-methyl-N-{(3R)-1 -[(1 R)-! -methyl-2-oxo-2-piperidln-1 -ylethyI]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-ChIoro-N-methyl-N-((3S)--1-{(1R)-1-methyI-2"[(2R)-2-methylpiperidin-^ 
40 oxopyrrolidin-3-yl)naphthalene-2«sulfonamide; 
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6-Chloro-N-((3S)-1-{(1S)-2-[3-(ethylamino)piperidin-1-yl]-1-met^^^ 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 
6-Chloro-N-[(3S)-l-((1S)-1-methyl~2-oxo~2-{3-[(1H-pyrrol-^^^ 
yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

5 6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2-{3-[(pyridin-3-ylmethyl)aminolpiperidin-1 -yl}ethyO 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-2-{3-[(3-hydroxybutyl)amino]piperidin-1 -yl}-1 -methyl-2-oxoethyl)-2- 

oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

N-{(3S)-1 -[(1 S)-2-(3-{[(2-Aminopyrimidin-5-yl)methyl]amino}^ 
10 oxoethyl]-2-oxopyrrolidin-3-yl}-6-chloronaphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)~1-((1S)-1-methyl-2-oxo-2-{3-[(1H-pyrazol-3-ylm 

yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1-((1S)-2-{3-[(3-hydroxy-2.2-dimethylpropyl)amino]pip^ 

2-oxoethyl)-2-oxopyrrolidin-3-yi]naphthalene-2-sulfonamide; 
15 N-((3S)-1-{(1S)-2-[(3S)-3-Aminopiperidin-1-yl]-1-methyl-2-.oxoet^ 

chloronaphthalene-2-sulfonamide; 

N-((3S)-1-{(1S)-2-[(3R)-3-Aminopiperidin-1-yl]-1-methyl-2-oxoem 
chloronaphthalene-2-sulfonamide. 

20 The compounds of formula (I), (la), (lb), or (Ic), including pharmaceutically acceptable 
derivatives thereof, are Factor Xa inhibitors and as such are useful in the treatment of 
clinical conditions susceptible to amelioration by administration of a Factor Xa inhibitor. Such 
conditions include acute vascular diseases such as coronary thrombosis (for example 
myocardial infarction and unstable angina), thromboembolism, acute vessel closure 

25 associated with thrombolytic therapy and percutaneous transluminal coronary angioplasty 
(PTCA), transient ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral 
arterial occlusion, prevention of vessel luminal narrowing (restenosis), and the prevention of 
thromboembolic events associated with atrial fibrillation, e.g. stroke; in oedema and PAF 
mediated inflammatory diseases such as adult respiratory shock syndrome, septic shock 

30 and reperfusion damage; the treatment of pulmonary fibrosis; the treatment of tumour 
metastasis; neurogenerative disease such as Parkinson's and Alzheimer's diseases; viral 
infection; Kasabach Merritt Syndrome; Haemolytic uremic syndrome; arthritis; osteoporosis; 
as anti-coagulants for extracorporeal blood in for example, dialysis, blood filtration, bypass, 
and blood product storage; and in the coating of invasive devices such as prostheses, 

35 artificial valves and catheters in reducing the risk of thrombus formation. 

Preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is selected from 
coronary thrombosis (for example myocardial infarction and unstable angina), pulmonary 
embolism, deep vein thrombosis and the prevention of thromboembolic events associated 
40 with atrial fibrillation, e.g. stroke. 
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Accordingly, one aspect of present invention provides a compound of formula (1), (la), (lb), or 
(Ic) or a pharmaceutically acceptable derivative thereof for use in medical therapy, 
particularly for use in the amelioration of a clinical condition in a mammal, including a 
5 human, for which a Factor Xa inhibitor is indicated. 

In another aspect, the invention provides a method for the treatment and/or prophylaxis of a 
mammal, including a human, suffering from a condition susceptible to amelioration by a 
Factor Xa inhibitor which method comprises administering to the subject an effective amount 
10 of a compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable derivative 
thereof. 

In another aspect, the present invention provides the use of a compound of formula (I), (la), 
(lb), or (Ic) or a pharmaceutically acceptable derivative thereof, for the manufacture of a 
15 medicament for the treatment and/or prophylaxis of a condition susceptible to amelioration 
by a Factor Xa inhibitor. 



It will be appreciated that reference to treatment includes acute treatment or prophylaxis as 
20 well as the alleviation of established symptoms. 

While it is possible that, for use in therapy, a compound of the present invention may be 
administered as the raw chemical, it is preferable to present the active ingredient as a 
pharmaceutical formulation. 

25 

In a further aspect, the invention provides a pharmaceutical composition comprising at least 
one compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable derivative 
thereof in association with a pharmaceutically acceptable carrier and/or excipient. The 
carrier and/or excipient must be "acceptable" in the sense of being compatible with the other 
30 ingredients of the formulation and not deletrious to the receipient thereof. 

Accordingly, the present invention further provides a pharmaceutical formulation comprising 
at least one compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable 
derivative thereof, thereof in association with a pharmaceutically acceptable carrier and/or 
35 excipient. The carrier and/or excipient must be "acceptable" in the sense of being compatible 
with the other ingredients of the formulation and not deletrious to the receipient thereof. 

In another aspect, the invention provides a pharmaceutical composition comprising, as 
active ingredient, at least one compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically 
40 acceptable derivative thereof in association with a pharmaceutically acceptable carrier 
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and/or excipient for use in therapy, and in particular in the treatment of human or animal 
subjects suffering from a condition susceptible to amelioration by a Factor Xa inhibitor. 

There is further provided by the present invention a process of preparing a pharmaceutical 
5 composition, which process comprises mixing at least one compound of formula (I), (la), (lb), 
or (Ic) or a pharmaceutically acceptable derivative thereof, together with a pharmaceutically 
acceptable carrier and/or excipient. 

The compounds for use according to the present invention may be formulated for oral, 
10 buccal, parenteral, topical, rectal or transdermal administration or in a form suitable for 
administration by inhalation or insufflation (either through the mouth or the nose). 

For oral administration, the pharmaceutical compositions may take the form of, for example, 
tablets or capsules prepared by conventional means with pharmaceutically acceptable 

15 excipients such as binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium 
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g. 
potato starch or sodium starch glycollate); or wetting agents (e.g. sodium lauryl sulphate). 
The tablets may be coated by methods well known in the art. Liquid preparations for oral 

20 administration may take the form of, for example, solutions, syrups or suspensions or they 
may be presented as a dry product for constitution with water or other suitable vehicles 
before use. Such liquid preparations may be prepared by conventional means with 
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol syrup, 
cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g. lecithin or 

25 acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or fractionated 
vegetable oils); and preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). 
The preparations may also contain buffer salts, flavouring, colouring and sweetening agents 
as appropriate. 

30 Preparations for oral administration may be suitably formulated to give controlled release of 
the active compound. 

For buccal administration the compositions may take the form of tablets or lozenges 
formulated in a conventional manner. 

35 

The compounds according to the present invention may be formulated for parenteral 
administration by injection, e.g. by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g. in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such forms as suspensions, 
40 solutions or emulsions in oily or aqueous vehicles, and may contain formulatory agents such 
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as suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient may 
be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-free water, 
before use. 

5 The compounds according to the present invention may be formulated for topical 
administration by insufflation and inhalation. Examples of types of preparation for topical 
administration include sprays and aerosols for use (n an inhaler or Insufflator, 

Powders for external application may be formed with the aid of any suitable powder base, for 
10 example, lactose, talc or starch. Spray compositions may be formulated as aqueous 
solutions or suspensions or as aerosols delivered from pressurised packs, such as metered 
dose inhalers, with the use of a suitable propellant. 

The compounds according to the present invention may also be formulated in rectal 
15 compositions such as suppositories or retention enemas, e.g. containing conventional 
suppository bases such as cocoa butter or other glycerides. 

in addition to the formulations described previously, the compounds may also be formulated 
as a depot preparation. Such long acting formulations may be administered by implantation 
20 (for example subcutaneously, transcutaneously or intramuscularly) or by intramuscular 
injection. Thus, for example, the compounds according to the present invention may be 
formulated with suitable polymeric or hydrophobic materials (for example as an emulsion in 
an acceptable oil) or ion exchange resins or as sparingly soluble derivatives, for example, as 
a sparingly soluble salt. 

25 

A proposed dose of the compounds according to the present invention for administration to a 
human (of approximately 70kg body weight) is 0.1 mg to 1g, preferably to 1mg to 500mg of 
the active ingredient per unit dose, expressed as the weight of free base. The unit dose may 
be administered, for example, 1 to 4 times per day. The dose will depend on the route of 
30 administration. It will be appreciated that it may be necessary to make routine variations to 
the dosage depending on the age and weight of the patient as well as the severity of the 
condition to be treated. The dosage will also depend on the route of administration. The 
precise dose and route of administration will ultimately be at the discretion of the attendant 
physician or veterinarian. 

35 

The compounds of formula (I), (la), (lb), or (Ic) may also be used in combination with other 
therapeutic agents. The invention thus provides, in a further aspect, a combination 
comprising a compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable 
derivative thereof together with a further therapeutic agent. 

40 



wo 02/100886 



PCT/GB02/02586 



69 

When a compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable 
derivative thereof is used in combination with a second therapeutic agent active against the 
same disease state the dose of each compound may differ from that when the compound is 
used alone. The compounds of the present invention may be used in combination with other 
5 antithrombotic drugs such as thrombin inhibitors, thromboxane receptor antagonists, 
prostacyclin mimetics, phosphodiesterase inhibitors, fibrinogen antagonists, thrombolytic 
drugs such as tissue plaminogen activator and streptokinase, non-steroidal anti- 
inflammatory drugs such as aspirin, and the like. 

1 0 The combinations referred to above may conveniently be presented for use in the form of a 
pharmaceutical formulation and thus pharmaceutical formulations comprising a combination 
as defined above together with a pharmaceutically acceptable carrier or excipient comprise 
a further aspect of the invention. The individual components of such combinations may be 
administered either sequentially or simultaneously in separate or combined pharmaceutical 

1 5 formulations by any convenient route. 

When administration is sequential, either the Factor Xa inhibitor or the second therapeutic 
agent may be administered first. When administration is simultaneous, the combination may 
be administered either in the same or different pharmaceutical composition. 

20 

When combined in the same formulation it will be appreciated that the two compounds must 
be stable and compatible with each other and the other components of the formulation. 
When formulated separately they may be provided in any convenient formulation, 
conveniently in such manner as are known for such compounds in the art. 

25 

When a compound of formula (I), (la), (lb), or (Ic) or a pharmaceutically acceptable 
derivative thereof is used in combination with a second therapeutic agent active against the 
same disease state the dose of each compound may differ from that when the compound is 
used alone. Appropriate doses will be readily appreciated by those skilled in the art. It will 
30 be appreciated that the amount of a compound of the invention required for use in treatment 
will vary with the nature of the condition being treated and the age and the condition of the 
patient and will be ultimately at the discretion of the attendant physician or veterinarian. 

The compounds of formula (I), (la), (lb), or (Ic) and physiologically acceptable salts or 
35 solvates thereof may be prepared by the processes described hereinafter, said processes 
constituting a further aspect of the invention. In the following description, the groups are as 
defined above for compounds of formula (I), (la), (lb), or (Ic) unless otherwise stated. 
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According to a further aspect of the present invention, there is provided a process (A) for 
preparing a connpound of formula (I), (la), (lb), or (Ic), which process comprises reacting a 
compound of formula (II) with a compound of formula (III). 




(II) 



OH 



R 



H 



R^ 



(111) 



Suitably, the reaction may be carried out in the presence of a coupling agent, for example 1- 
[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt (1 - 
10 hydroxybenzotriazole), a base, e.g. EtaN (triethylamine), and an organic solvent, e.g. DCM 
(dichloromethane), suitably at room temperature. 

It will be appreciated by persons skilled in the art that compounds of formula (1), (la), (lb), or 
(Ic) may be prepared by interconversion, utilising other compounds of formula (I), (la), (lb), 

15 or (Ic), which are optionally protected by standard protecting groups, as precursors. For 
instance, compounds of formula (I) or (lb) where and together with the N atom to 
which they are bonded, form a 5-, 6- or 7- membered non-aromatic heterocyclic ring 
substituted by -NHa, may be converted into compounds of formula (1) or (lb) possessing 
alternative substituents on the heterocyclic ring, e.g. -NHCOR^, -NR^R^, -NHCOR® and/or - 

20 NHCi.3alkylene-R®, by methods well known in the art (see for example March, J., Advanced 
Organic Chemistry, John Wiley & Sons). Similarly, compounds of formula (la) where B 
represents -C-i-aalkylNHa, may be converted into compounds of formula (la) possessing 
alternative substituents on the heterocyclic ring, e.g. -Ci^alkylNR^^R^ by methods well 
known in the art. 

25 

Compounds of formula (II) may be prepared from compounds of formula (IV): 
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(IV) 



wherein is a suitable carboxylic acid protecting group, e.g. t-Butyl, by removal of the 
protecting group under standard conditions. For example, when P^ represents t-Butyl, 
5 removal of the protecting group may be effected under acidic conditions, using for example 
TFA (trifluoroacetic acid) in a solvent such as DCM. 



10 



A compound of formula (IV) may be prepared by reiacting a compound of formula (V) with a 
compound of formula (VI) where P^ is as described aboye: 



H d6 
\ 

N — S 

o o 



OP^ 



(V) 



— X (VI) 

Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is 
carried out in the presence of a base, e.g. LiHMDS (lithium hexamethyldisilylamide), 
1 5 potassium carbonate or sodium carbonate. Preferably, the reaction is effected in a suitable 
organic solvent, e.g. THF, DMF, at a temperature from -78°C to +50°C, preferably -78°C to 
+20°C. 

Alternatively, where X is hydroxy, the coupling reaction is carried out using standard 
20 reagents such as DIAD (diisopropyl azodicarboxylate) and n-BuaP (tri n-butyl phosphine) in 
a solvent such as tetrahydrofuran, suitably at room temperature: 
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A compound of formula (V) may be prepared by reacting a compound of formula (VII) with a 
compound of formula (VIII): 




(VII) 



OP 



T 

O 



R 
O 



6 



(VIH) 



wherein T is a reactive group, such as a halide, preferably chloride, and is as described 
above. The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and 
in a suitable solvent, e.g. DCM, suitably at room temperature. 



1 0 A compound of formula (VII) may be prepared from a compound of formula (IX) 



NHP^ 




(IX) 



where P'' is as described above and P^ represents a suitable amine protecting group, e.g. 
15 Cbz (benzyloxycarbonyl), by removal of the protecting group under standard conditions. For 
example, the protecting group may be removed by reaction with hydrogen in the presence of 
a metal catalyst, e.g. palladium/charcoal at atmospheric pressure. Suitably, the reaction is 
carried out in an alcoholic solvent, e.g. ethanol, suitably at room temperature. 

20 A compound of formula (IX) may be prepared from a compound of formula (X) 
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L 




by cyclisation, wherein and P^ are as described above and L represents a leaving group, 
e.g. SMeRX. The ring closure may be performed by treatment with Dowex 2x 8 400 mesh 
5 OH' resin in a suitable solvent, e.g. MeCN (acetonitrile). Altematively, the ring closure may 
be performed by treatment with potassium carbonate in a suitable solvent, e.g. MeCN. 
Generally R will represent alkyi or aralkyi and X will represent halide, especially iodide or 
sulphate. 

1 0 Alternatively, a compound of formula (IX) may be prepared from a compound of formula 
(Xb): 




(Xb) 



where P^ and P^ are protecting groups, by reaction with LiOH in a suitable solvent e.g. THF 
15 followed by reaction with DPPA (diphenylphosphoryl azide), a base e.g. EtaN (triethylamine) 
in a suitable solvent e.g. DMF, suitably at room temperature to 70°C. 

A compound of formula (Xb) may be prepared by reacting a compound of formula (Xb-1) 
with a compound of formula (Xb-2) 

20 




N3 (Xb-1) (Xb-2) 

Where U is a leaving group e.g. bromine, in the presence of a base e.g. EtaN in a suitable 
solvent e.g. MeCN. 

A compound of formula (X) in which L represents SMeRX may be formed from a compound 
25 of formula (XI) 
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SMe 




by treatment with RX, where and P^ are as described above and RX is a compound (e.g. 
Mel, benzyl iodide or Me2S04) capable of converting sulphur in the SMe moiety to a 
sulphonium salt. In a suitable solvent, e.g. propanone or acetonitrile. 



A compound of formula (XI) may be prepared by reacting a compound of formula (Xll) with a 
compound of formula (XIII): 

SMe 



(XII) 



P HN COgH 



10 




(XIII) 



Suitably, the reaction may be carried out in the presence of a coupling agent, for example 1- 
[3-(dimethylamino)propyl]-3-ethyl carbodiimide hydrochloride, HOBt, a base, e.g. EtsN, and 
an organic solvent, e.g. DCM, suitably at room temperature, 

15 

There is provided a further process (B) for preparing compounds of formula (IV) from 
compounds of formula (VII). According to process (B), a compound of formula (IV) may be 
prepared by reductive amination of a compound of formula (VII) with R^^CHO (where R^^ is 
R^ without a CH2 linker directly attached to the N) using a suitable selective reducing agent 
20 to produce a compound of formula (XIV), followed by reaction with a compound of formula 
(VUI) in the presence of a base, e.g. pyridine, and in a solvent, e.g. DCM, suitably at room 
temperature. 



wo 02/100886 



PCT/GB02/02586 



75 




N— H 




O 



O 



(XIV) 



The reductive amination is conveniently carried out by treatment with sodium 
triacetoxyborohydride in the presence of an acid such as acetic acid, in a solvent such as 
5 DCM, suitably at room temperature. 

Compounds of formulae (III), (VI), (Vlll), (Xb-1), (Xb-2), (X), (XI), (XII) and (XIII) are known 
compounds and/or can be prepared by processes well known in the art. 

10 The various general methods described above may be useful for the introduction of the 
desired groups at any stage in the stepwise formation of the required compound, and it will 
be appreciated that these general methods can be combined in different ways in such multi- 
stage processes. The sequence of the reactions in multi-stage processes should of course 
be chosen so that the reaction conditions used do not affect groups in the molecule which 

1 5 are desired in the final product. For example, those skilled in the art will appreciate that, with 
the use of appropriate protecting groups, the coupling to any of groups -R\ -S02R^ or - 
NR'^R^ can be the final step in the preparation of a compound of formula (1), (la), (lb), or (Ic). 
Hence, in another aspect of the invention, the final step in the preparation of a compound of 
formula (I), (la), (lb), or (Ic) may comprise the coupling to. group -R^ by reacting a compound 

20 of formula (XV) with a compound of formula (VI): 



H / 
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Suitably, where X is a leaving group such as a halogen atom, e.g. bromine, the reaction is 
carried out in the presence of a base, e.g. LiHMDS (lithium hexamethyldlsilylamide), 
potassium carbonate or sodium carbonate. Preferably, the reaction is effected in a suitable 
organic solvent, e.g. THF, DMF, at a temperature from -78^C to +50°C, preferably -78°C to 
5 +20°C. 

In a further aspect of the present invention, the final step in the preparation of a compound 
of formula (I), (la), (lb), or (Ic) may comprise the coupling to group -SOaR^ by reacting a 
compound of formula (XVI) with a compound of formula (VHI): 




(XVI) 



The reaction is conveniently carried out in the presence of a base, e.g. pyridine, and in a 
suitable solvent, e.g. DCM, suitably at room temperature. 

15 In a further aspect of the present invention, a compound of formula (I) where R\is an aryl or 
heteroaryl group may be prepared from a compound of formula (XV) by reaction with a 
compound of formula (XVII): 

R^-C^ (XVII) 

20 

where is a suitable coupling group e.g. boronate [B(OH)2] under metal catalysis, for 
example, with a copper salt such as copper(ll) acetate, in the presence of an organic solvent 
e.g. DCM and a base, e.g. pyridine and optionally in the presence of molecular sieves. 

25 In a further aspect of the present invention, a compound of formula (1) where R^ is -SO2- 
CH=CH-aryl, S02-CH=CH-heteroaryl, S02-C(CH3)=CH-aryl or S02-C(CH3)=CH-heteroaryf 
may be prepared from a compound of formula (XVI) where R^ is hydrogen, by reaction with 
a compound of formula (XVIll), or alternatively with a compound of formula (XIX): 



30 



r-S02-C(R)=CH2 (XVIll) 



wo 02/100886 



PCT/GB02/02586 



77 



T'-S02-C(R)-CH2-T^ (XIX) 

where and are independently reactive groups, sucli as a halide, preferably chloride, in 
the presence of a base e.g. N,N-diisopropylethylamine and a suitable solvent e.g. MeCN, 
5 suitably at room temperature, to provide a compound of formula (XV) where is C(R)=CH2, 
followed by reaction with a compound of formula (XX): 



L-R'^ (XX) 

10 

Where R^ is aryl or heteroaryl and L is a leaving group, e.g. bromine, in the presence of a 
base e.g. N,N-diisopropylethylamine, and a suitable solvent e.g. dioxane and a suitable 
transition metal catalyst e.g. di(palladium)tris(dibenzylideneacetone) and a suitable ligand 
e.g. 2-(di-t-butylphosphino)biphenyl under an inert atmosphere e.g. nitrogen, at a 
15 temperature 20-100*"C preferably 40°C. 



In a further aspect of the present invention, a compound of formula (i) where R^ is a biaryl 
group may be prepared from a compound of formula (XVI) where R'' is hydrogen and the 
amino group is optionally protected, for example, as a solid supported derivative derived 
20 from reductive amination under standard conditions, by reaction with a compound of formula 
of formula (XXI): 



25 



o o 



wherein T is a reactive group, such as a halide, preferably chloride, and is an aryl or 
heteroaryl group with a suitable coupling group e.g. halogen, preferably bromide or iodide, in 
the presence of a suitable solvent e.g. DMF and a suitable base, e.g. N,N- 
30 diisopropylethylamine, followed by reaction with a compound of fomula (XXII): 



M^-C^ (XXIi) 



wherein is an aryl or heteroaryl group and is a suitable coupling group e.g. boronate 
35 [B(OH)2], in the presence of a metal catalyst e.g. tetrakis(triphenylphosphine)palladium(0), a 
base e.g. sodium carbonate, a suitable solvent e.g. THF and optionally in the presence of a 
cosolvent e.g. H2O, followed by removal of any protecting groups under standard conditions, 
e.g. under standard conditions. 
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Those skilled in the art will appreciate that in the preparation of the connpound of formula (I), 
(la), (lb), or (Ic) or a solvate thereof it may be necessary and/or desirable to protect one or 
more sensitive groups in the molecule to prevent undesirable side reactions. Suitable 
5 protecting groups for use according to the present invention are well known to those skilled 
in the art and may be used in a conventional manner. See, for example, "Protective groups 
in organic synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or 
"Protecting Groups" by P.J. Kocienski (Georg Thieme Verlag 1994). Examples of suitable 
amino protecting groups include acyl type protecting groups (e.g. formyl, trifluoroacetyl, 

10 acetyl), aromatic urethane type protecting groups (e.g. benzyloxycarbonyl (Cbz) and 
substituted Cbz), aliphatic urethane protecting groups (e.g. 9-fluorenylmethoxycarbonyl 
(Fmoc), t-butyloxycarbonyl (Boc), isopropyloxycarbonyl, cyclohexyloxycarbonyl) and alky! 
type protecting groups (e.g. benzyl, trityl, chlorotrityl). Examples of suitable oxygen 
protecting groups may include for example alky silyl groups, such as trimethylsilyl or tert- 

15 butyldimethylsilyl; alkyi ethers such as tetrahydropyranyl or tert-butyl; or esters such as 
acetate. 

Various intermediate compounds used in the above-mentioned process, including but not 
limited to certain compounds of formulae formulae (II), (IV), (V), (VII), (IX), (XIV), (XV) and 
20 (XVI) are novel and accordingly constitute a further aspect of the present invention. 

The present invention will now be further illustrated by the accompanying examples which 
should not be construed as limiting the scope of the invention in any way. 



25 



Examples 



Abbreviations 

Boc } 
30 Cbz 1 



f-Butyloxycarbonyl 
Benzyloxycarbonyl 
Tetrahydrofuran 
Dichloromethane 
N,N-Dimethylformamide 
1 -Hydroxybenzotriazole 



THF 

DCM 

DMF 



HOBT 
35 br 



broad 

multiplet 

quartet 

singlet 

triplet 

doublet 



m 



q 



s 



t 

40 d 



wo 02/100886 



PCT/GB02/02586 



79 



Intermediate 1 

te/f-Butvl N"r(benzvloxv)carbonvl1-L-methiQnvl-L-alaninate 

Z-Protected L-methionine (10g) was dissolved in DMF (200ml) and 1-[3- 
5 (dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (8.13g) was added followed by 
HOBT (5.72g) and triethylamine (1 9.7ml). The mixture was stirred for 1 h then L-alanine tert- 
butyl ester (7.7g) was added and stirring continued for 18h. The mixture was concentrated 
under reduced pressure and partitioned between diethyl ether and water. The separated 
organic phase was washed with hydrochloric acid (1M), saturated sodium bicarbonate 
10 solution and brine, dried (over magnesium sulphate) and concentrated under reduced 
pressure to give the title compound (1 1.9g) as an orange oil which crystallised on standing. 
Mass spectrum: Found: MH^ 411 

Intermediate 2 

15 terf-Butvl N-r(benzvloxv)carbQnvl1"D-methionvl-L'-alaninate 

Using Z-protected D-methionine, L-alanine tert-butyl ester, and the procedure described for 
Intermediate 1, the title compound was prepared. 
Mass spectrum: Found: MH* 41 1 

20 Intermediate 3 (RR) 

ferf-Butvl N-r(benzvloxv)carbonyn-D-methionvl-D-alaninate 

Using Z-protected D-methionine, D-alanine fert-butyl ester and the procedure described for 
Intermediate 1 , the title compound was prepared. 
Mass spectrum: Found: MH^ 41 1 

25 

Intermediate 4 (SR) 

ferf-Butvl N-r(benzvloxv)carbonvn-L-methionvl-D-alaninate 

Using Z-protected L-methionine, D-alanine tert-butyl ester and the procedure described for 
Intermediate 1 , the title compound was prepared. 
30 Mass spectrum: Found: MH* 411 

Intermediate 5 

te/t-Butvl (2S)-2-((3S)-3-{r(benzvloxv)carbonvnamino>-2-oxopvrrolidin-1-vnpropanoate 
A solution of Intermediate 1 (11. 9g) in acetone (75ml) was treated with methyl iodide (18ml) 
35 and stirred at room temperature for 72h. The reaction mixture was then concentrated under 
reduced pressure to give an orange solid which was dissolved in acetonltrile (200ml), Dowex 
(OH" form) resin (19.42g) was added and the mixture stirred for 18h at room temperature. 
The mixture was filtered and the resin washed with ethyl acetate. The filtrate was 
concentrated under reduced pressure to afford a yellow oil which was purified by Biotage™ 
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chromatography (eluting with cydohexane:ethyl acetate 3:2) to give the title compound 
(2.92g) as a colourless oIL 
Mass spectrum: Found: MH^ 363 

5 Intermediate 6 

terf-Butvl (2SV2~((3R)"3-(r(benzvloxv)carbonvnamino}-2-oxopvrrolidin-1-vl)propanoate 
Using Intermediate 2 and the procedure described for Intermediate 5, the title compound 
was prepared. 

Mass spectrum: Found: MH^ 363 

10 

Intermediate 7 

teff-Butvl (2R)-2-((3R)-3-ir(benzvloxv)carbQnvnaminoV2-oxopvrrQlidin-1-vl)propanQate 
Using Intermediate 3 and the procedure described for Intermediate 5, the title compound 
was prepared. 
1 5 Mass spectrum: Found: MH^ 363 

Intermediate 8 

te/t-Butvl (2RV2-((3S)-3-ir(benzvloxv)carbonvnamino>-2-oxopvrrolidin-1-vl)propanoate 
Using Intermediate 4 and the procedure described for Intermediate 5, the title compound 
20 was prepared. 

Mass spectrum: Found: MH^ 363 

Intermediate 9 

tert-Butvl (2SV2"f(3SV3-amino-2-oxopvrrQlidin"1 -vllpropanoate 

25 A mixture of tert-butyl (2S)-2-((3S)-3-{[(benzyloxy)carbonyi]amino}-2-oxopyrrolidin-1- 
yl)propanoate (2.82g), 10% palladium on carbon (0.3g) and ethanol (150ml) was stirred 
under an atmosphere of hydrogen for 18h. The reaction mixture was filtered through 
Harbolite™ and the filtrate was concentrated under reduced pressure to give the title 
compound (1.8g) as a pale yellow oil. 

30 NMR (D4MeOH): 5 4.56(1 H, q), 3.57(1 H, dd), 3.49-3.35(2H, 2 x m), 2.48-2.39(1 H, m), 
1.88-1.77(1 H, m), 1.47(9H, s), 1.40 (3H, d) ppm. 

Intermediate 10 

tert-Butvl (2S)-24(3R)-3-amino-2-oxopvrrolidin-1 -vllpropanoate 
35 Using Intermediate 6 and the procedure described for Intermediate 9, the title compound 
was prepared. 

NMR (D4MeOH): 5. 4.60(1 H, q), 3.58(1H, dd), 3.46(1H, dt), 3.41-3.33(1H, m), 2.48- 
2.40(1 H, m), 1.82-1. 70(1 H, m), 1.45(9H, s), 1.40(3H, d) ppm. 

40 Intermediate 1 1 
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te/f-Butvl (2R)-2-f(3R)"3"aminO"2"QXQPvrrQlidin-1 "Vllpropanoate 

Using Intermediate 7 and the procedure described for Intermediate 9, tfie title compound 
was prepared. 

NMR (D4MeOH): 5 4.58(1H, q), 3,75(1H, dd), 3.55-3.41(2H, 2 x m), 2.50(1H, m), 1.90(1H, 
5 m), 1.49(9H, s), 1.42(3H, d) ppm. 

Intermediate 12 

teAt-Butvl (2R)-24(3S)"3-aminO"2-oxopvrrolidin-1 -vllpropanoate 

Using Intermediate 8 and the procedure described for Intermediate 9, the title compound 
10 was prepared. 

NMR (D4MeOH): 6 4.68(1 H, q), 3.78(1 H, t), 3.56-3.40(2H, 2 x m), 2.52(1 H, m), 1.89(1H, 
m), 1.48(9H, s), 1.42(3H,d) ppm. 

Intermediate 13 

15 (2S)"2"((3S)-3-(f(BenzvlQxv)carbQnvnaminol-2"Oxopvrrolidin-1-vi) propanoic acid 

fe/f-Butyl (2Sj-2-((3S)-3-{[(benzyloxy)carbonyl]amino}-2-oxopyrrolidin-1 -yl)propanoate (0.5g) 
was dissolved in DCM (7ml), and trifluoroacetic acid (4.7ml) was added. The mixture was 
stirred at room temperature for 1.5h and then concentrated under reduced pressure to give 
the title compound (0.423g) as a colourless oil which after azeotroping with toluene, 

20 crystallised. 

Mass spectrum: Found: MH^ 307 

Intermediate 14 

(2R)-2-((3R)-3-(r(Benzvloxv)carbonvnamino}-2-oxopvrrolidin"1-vl) propanoic acid 
25 Using Intermediate 7 and the procedure described for Intermediate 13, the title compound 
was prepared. 

Mass spectrum: Found: MH"^ 307 
Intermediate 15 

30 (2S)-2-((3R)-3-f f (Benzvloxv)carbonvnamlno>-2-oxopvrrolidin-1 -vl) propanoic acid 

Using Intermediate 6 and the procedure described for Intermediate 13, the title compound 
was prepared. 

Mass spectrum: Found: MH^ 307 
35 Intermediate 16 

(2R)-2-((3SV3"(r(Benzvloxv)carbonvnaminol-2"OXOpvrrolidin-1 -vl) propanoic acid 

Using Intermediate 8 and the procedure described for Intermediate 13, the title compound 

was prepared. 

Mass spectrum: Found: MH^ 307 

40 
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Intermediate 17 

Benzyl (3S)-1 -fd S)"1 -methvl--2-oxo--2~piperidin"1 -vlethvl1-2"-oxQPvrrQlidin-3"Vlcarbamate 
To a solution of (2S)-2-{(3S)-3-{[(ben2yloxy)carbonyl]amino}-2-oxopyrrolid!n-1-yl)propanoic 
acid (3.1g) in DCM (30ml) were added 1-[3-{dimethylamino)propyl]-3-ethylcarbodiimide 
5 hydrochloride {4.6g), HOBT (3.2g) and triethylamine (2.5ml) and the mixture was stirred at 
room temperature for 5min. Piperidine (2.9ml) was added and the resultant mixture stirred at 
. room temperature for 72h. The mixture was washed with potassium carbonate (2M), dried 
(over magnesium sulphate) and concentrated under reduced pressure. The residue was 
purified using Biotage™ chromatography (silica, eluting with cyclohexane:ethyl acetate 3:1 
1 0 and then ethyl acetate) to give the title compound (2,6g) as a white solid. 
Mass spectrum: Found: MH^ 374 

Intermediate 18 

Benzyl (3R)-1 -ff 1 R)-1 -methvl-2-oxo-2-piperidin-1 -vlethvn-2-oxopvrrolidin-3-vlcarbamate 
15 Using Intermediate 14 and the procedure described for Intermediate 17, the title compound 
was prepared. 

Mass spectrum: Found: MH^ 374 

Intermediate 19 

20 Benzyl (3R)-1 -fd S)-1 -methyl"2"OXO-2-piperidin-1 -vlethvn-2-oxopyrrolidin-3-vlcarbamate 

Using Intermediate 15 and the procedure described for Intermediate 17, the title compound 
was prepared. 

Mass spectrum: Found: MH"^ 374 
25 Intermediate 20 

Benzyl (3S)"1"r(1R)-1-methvl-2-oxo~2-piperidin"1-ylethvn-2"Oxopvrrolidin-3-vlcarbamate 
Using Intermediate 16 and the procedure described for Intermediate 17, the title compound 
was prepared. 

Mass spectrum: Found: MH"" 374 

. 30 

Intermediate 21 

(3R)-3-AminQ~1 -f(1 SV1 -methvl-2"OXQ-2-piperidin-1 -vlethynpvrrolidin-2-one 
Using Intermediate 19 and the procedure described for Intermediate 9, the title compound 
was prepared. 
35 Mass spectrum: Found: MH^ 240 

Intermediate 22 

(3R)-3-Amino-1-r(1RV1-methyl"2-oxo-2-piperidin-1"Vlethynpvrrolidin-2 one 
Using Intermediate 18 and the procedure described for Intermediate 9, the title compound 
40 was prepared. 
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Mass spectrum: Found: MH^ 240 
Intermediate 23 

(3S)-3-AminO"1 -f( 1 S)-1 ■methvl-2-oxO"2-piperidin-1 "Vlethvnpvrrolidin-2-one 
5 Using Intermediate 17 and the procedure described for Intemnediate 9, the title compound 
was prepared. 

Mass spectrum: Found: MH"*" 240 
Intermediate 24 

10 (3S)-3-Amino-1 -[( 1 RV1 -methvl-2-oxQ-2-piperidin-1 -vlethvnpvrrolidin-2 one 

Using Intermediate 20 and the procedure described for Intermediate 9, the title compound 
was prepared. 

Mass spectrum: Found: MH^ 240 
15 Intermediate 25 

feAf-Butvl (2SV2-((3SV3-fr(6-chloro-2-naphthvl)sulfonvnamino)-2-oxopvrrolidin-1- 

vhpropanoate 

A solution of ferf-butyl (2S)-2-[(3S)-3-amino-2-oxopyrrolidin-1-yI]propanoate (1.8g) in DCM 
(75ml) was treated with 6-chloronaphthylsulphonyl chloride^ (2.28g) and pyridine (0,705ml) 
20 and stirred at room temperature for 72h. The mixture was washed with water and 
concentrated under reduced pressure to yield an oil which was purified by Biotage™ 
chromatography (eluting with cyclohexane:ethyl acetate 3:1) to give the title compound 
(2.31 g), as a white solid. 
Mass spectrum: Found: MH^ 453 

25 

Intermediate 26 

teAt-Butvl (2SV2-((3R)-3-(r(6-chloro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1- 

yhpropanoate 

Using Intermediate 10 and the procedure described for Intermediate 25, the title compound 
30 was prepared, 

NMR (CDCI3): 5 8.45(1 H, br.s), 7.96-7.83(4H, m), 7.56 (1H, dd), 5.41 (1H, br.s), 4.66 (1H, 
q), 3.73(1 H, dt), 3.42-3.34(2H, m), 2.62(1 H, m), 2.01 (1H, m), 1,38-1. 32(1 2H, s+d) ppm. 

Intermediate 27 

35 tert-Butvl (2RV2-((3RV34r(6"Chloro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1- 

vitoroDanoate 

Using Intermediate 11 and the procedure described for Intermediate 25, the title compound 
was prepared. 

Mass spectrum: Found: MH^ 453 

40 
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Intermediate 28 

teAt-Butvl (2S)-2-((3R)-34r(6-chlorQ-2-naphthvnsulfonvlKmethvnamino1-2-QXQPvrron 
vl>propanoate 

Using Intermediate 26 and methyl tosylate, and the procedure described for Intermediate 52, 
5 the title compound was prepared. 
Mass spectrum: Found: MH^ 467 

Intermediate 29 

(2S)-2-((3SV3-(r(6-ChlorQ-2"naphthvl)sulfonvnamino>-2-oxopvrrolidin"1-vnpropanoic acid 
1 0 fert-Butyi (2S)-2-((3S)-3-{[(6~chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 

y])propanoate (0.643g) was dissolved in DCM (19ml), and trifluoroacetic acid (19ml) was 
added. The mixture was stirred at room temperature for 2.5h and then concentrated under 
reduced pressure. Anhydrous DCM (4ml) was added and the solution concentrated under 
reduced pressure. Repetitive addition of DCM and concentration under reduced pressure 
1 5 provided the title compound (0.56g) as a white foam. 
Mass spectrum: Found: MH* 397 

Intermediate 30 

(2S)-2-f(3R)-3-rr(6-ChlorO"2-naphthvl)sulfonvn(methvnamino1-2-oxopvrrolidin"1"Vl>propanoic 
20 acid 

Using Intermediate 28 and the procedure described for Intermediate 29, the title compound 
was prepared. 

Mass spectrum: Found: MH"" 411 
25 Intermediate 31 

(2S)'-2-'((3R)-3-(r(6'-Chloro-2-naphthvl)sulfonvnaminoV2-oxQPvrrolidin-1-vl)propanQic acid 
Using Intermediate 26 and the procedure described for Intermediate 29, the title compound 
was prepared. 

Mass spectrum: Found: MH"" 397 

30 

Intermediate 32 

(2RV2-((3RV3-lf(6-Chloro-2--naphthvnsulfonvnaminoV2-Qxopvrrolidin-1-vnpropanoic acid 
Using Intermediate 27 and the procedure described for Intermediate 29, the title compound 
was prepared. 
35 Mass spectrum: Found: MH"*" 397 

Intermediate 33 

ferf-Butvl (2R)-2"(3-'azido-2-oxopvrrolidin-1 -vDpropanoate 

To a solution of D-alanine fert-butylester (1.28g) and N, N-diisopropylethyamine (1.22ml) in 
40 acetonitrile (15ml), was added a solution of ethyl 2-a2ido-4-bromobutanoate (1g) and sodium 



wo 02/100886 



PCT/GB02/02586 



85 

iodide (0.02g) In acetonitrile (5mi). Tfie mixture was lieated at GO'C for 60li and then 
concentrated under pressure to give a brown oil. This oil was partitioned between DCM and 
water. The separated organic layer was washed further with water and dried (over 
magnesium sulphate), and concentrated under reduced pressure. The residual brown oil 
5 was purified using Biotage™ chromatography (silica, eluting with cyclohexane;ethyl acetate 
3:1) to give the title compound (0.204g) as a mixture of two diastereoisomers. 
T.l.c. (cyclohexane:ethyI acetate, 2:1) Rf 0.20 

Intermediate 34 
10 te/f-Butvl (2S)"2-(3-azidO"2-oxopvrrolidin-1 -vDoropanoate 

Using ethyl 2-azido-4-iodobutanoate and L-alanine ferf-butyl ester, and the procedure 
described for Intermediate 33, the title compound was prepared as a mixture of two 
diastereoisomers. 

T.l.c. (cyclohexane:ethyl acetate, 3:1) Rf 0.15 

15 

Intermediate 35 

teAt-Butvl (2R)"2-(3-fr(6"Chloro-2-naphthvnsulfonvnamino)~2-oxopvrrolidin-1-vl)propanoate 
A mixture of tert-butyl (2R)-2-(3-azido-2-oxopyrrolidin-1-yl)propanoate (0.035g), 10% 
palladium on carbon (O.OOSg) and ethanol (2ml) was stirred under an atmosphere of 

20 hydrogen for 16h, The reaction mixture was filtered through Harbolite™ and the filtrate was 
concentrated under reduced pressure to give a yellow gum. The gum (0.026g) in DCM (2ml) 
was treated with 6-chloronaphthylsulphonyl chloride"^ (0.03g) and pyridine (0.02mi) and 
stirred at room temperature for 42h. The mixture was washed with water and concentrated 
under reduced pressure to yield an oil which was partially purified using SPE (aminopropyl, 

25 eluting with methanol). The organic washings were concentrated under reduced pressure 
and the residue dissolved in DCM. The organic solution was purified by SPE (aminopropyl, 
eluting with methanol containing 10% v/v 2N HCl) to give the title compound (0.01 2g) as a 
white solid. 

Mass spectrum: Found: MH^ 453 

30 

Intermediate 36 

teA^-Butvl (2S)-2-(3-fr(6'-chloro-2-naphthvl)sulfonvnaminoV2-Qxopvrrolidin~1-vnpropanoate 
Using Intermediate 34 and the synthetic procedure described for Intermediate 35, the title 
compound was prepared. 
35 Mass spectrum: Found: MH"" 453 

Intermediate 37 

(2R)-2-(3-(r(6-Chloro-'2-naphthv[)sulfonvl1amino)-2'-oxopvrrQlidin~1-vnprQpanQic acid 
Using intermediate 35, and the synthetic procedure for Intermediate 13, the title compound 
40 was prepared. 
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Mass spectrum: Found: MH^ 41 1 
Intermediate 38 

(2S)~2-(3-(r(6-ChlQro-2-naphthvnsulfonvnaminQ>"2-oxQPvrrolidin-1-vl)propanQic acid 
5 Using Intermediate 36, and the synthetic procedure for Intermediate 13, the title compound 
was prepared. 

Mass spectrum: Found: MH* 41 1 

Intermediate 39 

10 (2R)-2-(34f(3'-Chloro-1,r-biphenvl--4-vl)sulfonvnamino)-2-oxopvrrolidin-1-vnpropanoic acid 
Using Intermediate 33 and (3-chloro-1,r-biphenyl-4-yl)sulfonyl chloride and similar 
chemistry to that described for Intermediates 35 and 37, the title compound was prepared. 
Mass spectrum: Found: MH^ 424 

15 Intermediate 40 

(2R)"2-(3-lf(3"Chloroisoauinolin-7-vl)sulfonvnamino>'-2-oxopvrrolidin-1-vnpropanoic acid 
Using Intermediate 33 and (3-chIoroisoquinolin-7-yl)sulfonyl chloride and similar chemistry to 
that described for Intermediates 35 and 37, the title compound was prepared. 
Mass spectrum: Found: MH^ 398 

20 

Intermediates 41* and 42 

feAt-Butvl(2R)-2-((3R)>3-ffl6-chloro-2-naphthvl)sulfonvl1amino)-2-oxopvrrolidin-1^ 
vDpropanoate (1) 

teAf-Butvl(2RV2-((3SV34r(6-chlQro-2-naDhthvhsulfonvnamino>-2-oxopvrroli 
25 vDpropanoate (2) 

A mixture of fe/t-butyl (2R)-2-(3-azido-2-oxopyrrolidin-1-yl)propanoate (0.204g), 10% 
palladium on carbon (0.02g) and ethanol (10ml) was stirred under an atmosphere of 
hydrogen for 5h. The reaction mixture was filtered through Harbolite™ and the filtrate was 
concentrated under reduced pressure to give a yellow oil. The oil (0.1 50g) in DCM (10mi) 

30 was treated with 6-chloronaphthylsulphonyl chloride^ (0.1 88g) and pyridine (0.058ml) and 
stirred at room temperature for 72h, The mixture was washed with water and concentrated 
under reduced pressure to yield an oil which was purified by Biotage™ chromatography 
(eluting with cyclohexane:ethyl acetate 2:1) to give the title compounds [(1) - 0.067g and (2) 
- O.OeOg], both as white solids. 

35 (1 ) Mass spectrum: Found: MH^ 453 
(2) Mass spectrum: Found: MH^ 453 
*lntermediate 41 = Intermediate 27 

Using Intermediates 41 and 42 and the synthetic procedure described for Intermediate 52, 
the following compounds were similarly prepared: 

40 
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Intermediate 43 

te/f-Butvl(2R)-24(3RV34r(6-chlorQ-2-naphthvnsulfonvn(methvnamin^^ 
vl}propanoate 

Mass spectrum: Found: MH^ 467 

5 

Intermediate 44 

te/i(-Butvl(2RV24(3SV3-fr(6-chlQrQ-2-naphthvl)sulfonvlKmethvnamjnQV2-^^ 
vDpropanoate 

Mass spectrum: Found: MH^ 467 

10 

Intermediate 45 

tert-Butvl (2SV24(3SV34r(6-chlQro-2-naphthvl)sulfonvll(2-oxobutvnaminQV2-QXQPvrrolidin-1-- 
vDpropanoate 

A solution of fe/f-butyi (2S)-2-((3S)-3-{[(6-cliloro-2-naplithyl)sulfonyl]amino}-2-oxopyrrolidin- 
15 1-yl)propanoate (0.07g) in THF (2ml) was cooled to -78''C under nitrogen, and treated with 
lithium bls(trimethylsilyl) amide (1,0M solution in THF; 0.186ml), followed by 1-bromo-2- 
butanone (0.08ml). The resultant solution was allowed to reach room temperature and 
stirred for a further 72h. Methanol (1ml) was added and the resultant solution concentrated 
under reduced pressure. The residue was purified using SPE (silica, eluting with 
cyclohexane:ethyl acetate 10:1, 5:1, 3:1, 2:1, 1:1, 1:2, 1:3, 1:5, ethyl acetate and 
methanol :ethyl acetate 1:9) to give the title compound (0,07g) as a gum. 
Mass spectrum: Found: MH* 523 

Similarly prepared using other commercially available alkyi halides, were: 
Intermediate 46 

te/t-Butvl (2S)-2-((3S)-34(2--amino-2-oxoethvl)r(6-chloro-2-naphthvnsulfonvnaminQV2- 

oxopvrrolidin-1 -vOpropanoate 
Mass spectrum: Found: MH^ 510 



20 



25 



30 Intermediate 47 

tert-BuM (2SV24(3SV34f(6-chlQro-2-naphthvl)sulfonvn(2--methoxv-2-oxoethvnamino1--2- 

oxopvrrolidin-l-vDpropanoate 

Mass spectrum: Found: MH"^ 525 



35 Intermediate 48 

(2S)-24(3S)-3-rrf6-Chloro-2-naphthvnsulfonvn(2-oxobutvl)amino1-2-oxopvrrolidin-1- 
vDpropanoic acid 

tert-Butyl (2S)-2-{(3S)-3-[[(6-chloro-2-.naphthyl)sulfonyI](2-oxobuty[)amino]-2-oxopyrroIidin-1- 
yl}propanoate (0.07g) was dissolved in DCM (2ml), and trifluoroacetic acid (2ml) was added. 
40 The mixture was stirred at room temperature for 1.5h and then partitioned between water 
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and DCM. The organic layer was separated, dried (over magnesium sulphate) and 
concentrated under reduced pressure to give the title compound (0.063g) as an orange gum. 
Mass spectrum: Found: MH^ 467 
Using similar chemistry, the following were prepared: 

5 

Intermediate 49 

(2SV2~a3SV34(2-Amino-2-oxoethvnr(6-chloro-2-naDhthvnsulfonvnaminQ>-2-oxopvrroridin-1- 
vDpropanoic acid 

Using Intermediate 46 and similar chemistry to that described for Intermediate 48, the titje 
1 0 compound was prepared. 

Mass spectrum: Found: MH^ 454 

Intermediate 50 

(2S)-2-l(3S)-34f(6-Chloro-2-naphthvnsulfonvn(2-methoxv-2-oxoethvl)aminQl-2-Qxo 
15 1 -vllpropanoic acid 

Using Intermediate 47 and similar chemistry to that described for Intermediate 48, the title 

compound was prepared. 

Mass spectrum: Found: MH^ 469 

20 Intermediate 51 

74(l(3S)-14(1S)-1-Methvl-2-oxo-2-piperidin-1-vlethvn-2-oxopvrrolidin-3-vllaminQ)sui^^^^ 
naphthvl benzoate 

The title compound was prepared using Intermediate 23, 7-(chlorosulfonyl)-2-naphthyl 
benzoate, and the synthetic procedure described for Intermediate 25, 
25 Mass spectrum: Found: MH^ 446 

Intermediate 52 

te/f-Butvl (2S)-2-{(3S)-3-rr(6-chloro-2-naphthvnsulfonvn(methvnamino1-2-oxopvrrolidin-1- 
vDpropanoate 

30 A solution of fert-butyl (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin- 
1-yl)propanoate (O.lg) in THF (5ml) was cooled to -78°C under nitrogen, and treated with 
lithium bis(trimethyisilyl) amide (1,GM solution in THF; 0.23ml), followed by methyl tosylate 
(0.206g). The resultant solution was allowed to reach room temperature and stirred for a 
furi:her 16h. The mixture was quenched with sodium acetate (0.074g), stirred for 1h and 

35 partitioned between water and ethyl acetate. The separated organic layer was washed with 
water, dried (over magnesium sulphate), and concentrated under reduced pressure. The 
residue was purified using SPE (silica, eluting with cyclohexane:ethyl acetate 10:1, 8:1, 5:1, 
3:1, 2:1, 1:1) to give the title compound (O.IOIg) as a colourless gum. 
Mass spectrum: Found: MH^ 467 

40 
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Intermediate 53 

(2SV24(3SV34r(6-ChlQro-2-naphthvnsulfQnvll(methvnamino1-2-oxQPVTO 

acid 

fe/f-Butyl (2S)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](methyl)amino]-2-ox 
5 yl}propanoate (0.1g) was dissolved in DCM (2ml), and trifluoroacetic acid (2ml) was added. 
The mixture was stirred at room temperature for 1.5h and then partitioned between water 
and DCM. The organic layer was separated, dried (over magnesium sulphate) and 
concentrated under reduced pressure to give the title compound (0.09g) as an colourless 
gum. 

1 0 Mass spectrum; Found: MH"^ 41 1 
Intermediate 54 

(2R)-2"((3S)"3-(f(6-Chloro-2-naphthvnsulfonvl1amino>-2-oxopvrrolidin"1"Vl)propanoic acid 
Using Intermediate 42 and the procedure described for Intermediate 53, the title compound 
15 was similarly prepared. 

Mass spectrum: Found: MH"" 397 

Intermediate 55 

(2R)-24(3S)-3-rr(6~Chloro-2"naphthvnsulfonvn(methvnaminQl-2-oxopvrrolidin-1-vl>prQpanoic 
' 20 acid 

Using Intermediate 44 and the procedure described for Intermediate 53, the title compound 

was similarly prepared. 

Mass spectrum: Found: MH^ 41 1 

25 Intermediate 56 

(2R)-24(3RV34r(6-Chloro-2-naphthvl)sulfonvl1fmethvl)amino1-2-oxopvrrolidin-1-vl>propanoic 
acid 

Using Intermediate 43 and the procedure described for Intermediate 53, the title compound 
was similarly prepared. 
30 Mass spectrum: Found: MH^ 41 1 

Intermediate 57 

5'-Chlorothienof2.3-b1pvridine-2-sulfonvl chloride 

n-Butyl lithium (1.6M in hexanes, 0.37ml) was added to a cooled (-78°C) solution of 5- 
35 chlorothieno[2,3-b]pyridine* (0,1 OOg) in anhydrous THF (5ml) over 15min, The reaction was 
stirred for a further 5min, warmed to -45°C and stirred for 40min. The mixture was cooled to 
-70°C and sulphur dioxide gas was bubbled into the vessel over lOmin. The reaction was 
allowed to reach room temperature over 45min, and then concentrated under reduced 
pressure. The residue was dissolved in anhydrous DCM (5ml), treated with N- 
40 chlorosuccinimide (0.097g) and stirred at room temperature for 75min, The solution was 
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filtered, and the filtrate concentrated under reduced pressure to give the title compound 
(0.1 98g) as a yellow solid. 

Mass Spectrum: Found: MH^ 277 for dimethylamine quenched mass spectrum sample 
*Klemm. L.H. etal.. J. Heterocycl. Chem, (1968), 5(6), 773-8, 

5 

Intermediate 58 

tert-BuM 3-(benzovlamino)piperidine-1 -carboxvlate 

A solution of benzoic acid (0,1 23g) in DMF (5ml) was treated with 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodilmide hydrochloride (0.231 g), HOBT (0.1 63g) and 

10 triethylamine (0.56ml) and stirred at room temperature for 1h. A solution of 3-amino-1-N- 
Boc-piperidine (0.3g) in DMF (1ml) was then added and stirring continued for 18h. The 
solution was concentrated under reduced pressure to give an oil which was partitioned 
between ethyl acetate and water. The separated organic extracts were washed with water, 
hydrochloric acid (2N), saturated sodium bicarbonate solution and brine, dried (over 

1 5 magnesium sulphate) and concentrated under reduced pressure to give the title compound 
(0.1 20g) as a yellow solid. 
Mass spectrum: Found: MH* 305 

Intermediate 59 

20 N-Piperidin-3-vlbenzamide 

A solution of fe/t-butyl 3-(benzoylamino)p]peridine-1-carboxylate (0.1 20g) in DCM (5ml) was 
treated with trifluoroacetic add (5ml) and stirred at room temperature for 6h, The mixture 
was concentrated under reduced pressure to give a yellow oil which following neutralisation 
with aqueous ammonia solution, was purified using SPE (silica, eluting with methanol and 

25 5% aqueous ammonia in methanol) to give the title compound (0.085g) as an off-white solid. 
NMR (D4MeOH): 5 7.82(2H, br.d), 7.53(1 H. tt), 7.45(2H, t), 4.27(1 H, tt), 3.50(1 H, br.dd), 
3.34(1 H, br.dt), 2.96(2H, m), 2.08(2H. m), 1.90-1.68(2H, m) ppm. 

Intermediate 60 

30 tert-BuM (2SV2-((3SV34r(6-chloro-2-naphthvl)sulfonvn(2-furvlmethvnamlno1-2-QxopvrrQlidin- 
1"Vl>propanoate 

A solution of tert-huty\ (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin- 
1-yl)propanoate (0.07g) in THF (0.5ml) was treated with diisopropyl azodicarboxylate 
(0.06ml) , 3-furfuryl alcohol (0.030g) and tributylphosphine (0.075ml) and shaken at room 
35 temperature for 18h. The mixture was concentrated under reduced pressure and the residue 
purified by Biotage™ chromatography (eluting with cyclohexane:ethyl acetate 3:1) to give 
the title compound (0.01 5g) as a colourless gum. 
Mass spectrum: Found: MH"" 533 
Using similar chemistry, the following was prepared: 

40 
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Intermediate 61 

teff-Butvl (2SV2-f(3SV34r(6-chloro-2-naDhthvl)sulfonvn(1,34hiazol-2-vlmeth 
Qxopvrrolidin-1 -vDpropanoate 
Mass spectrum: Found: MH^ 550 

5 

Intermediate 62 

(2SV2-((3S)-34[(6-ChlQrQ~2-naphthvl)sulfQnvn(1,34hiazQl~2-vlmethvl)aminQl-2^^ 
1 -yDpropanoic acid 

A solution of tert-butyl (2S)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](1.3-thiazol-2- 
10 ylmethyl)amino]-2-oxopyrrolidin-1-yl}propanoate (0.03g) in DCM (1ml) was treated with 
trifluoroacetic acid (1ml) and stirred at room temperature for 1h. The solution was then 
concentrated under reduced pressure to give the title compound (0,01 9g) as a coiouriess 
solid. 

Mass spectrum: Found: MH^ 494 
15 Using intermediate 60 and similar chemistry to that described for Intermediate 62, the 
following was prepared: 

Intermediate 63 

(2SV2-((3SV34f(6-Chloro-2-naphthvl)sulfonvn(2-furvlmethvnamino1-2-oxopvrrolidin-^ 
20 vllpropanoic acid mixture with (2S)-2-((3SV3-(r(6-chlorQ-2-naphthvl)sulfonvnamino)-2- 

oxopvrrolidin-1-vl)propanoic acid (56:44) 
Mass spectrum: Found: MH^ 478 

Intermediate 64 

25 tert-Butvl 5-chloro-2-r(j(3S)-1 -U 1 S V1 -methvl-2-mQrpholin-4-vi-2-QxoethvlV2-oxopvrrolidin-3- 
vl>aminQ)sulfQnvn-1 H-indole-l -carboxylate 

1-fert-Butoxycarbonyl-5-chloroindole (O.lg) was dissolved in anhydrous THF (2ml) under 
nitrogen and cooled to -78°C. n-Butyllithium (1-6M in hexanes, 0.273ml) was added 
dropwise over 10min, After stirring at -78'C for 45min, sulphur dioxide gas was bubbled 

30 through the reaction for 5min. The reaction mixture was allowed to reach room temperature 
over 2h and concentrated under reduced pressure to give an off-white solid. The solid was 
re-suspended In anhydrous DCM (2ml) and treated with N-chlorosuccinimide (0.0584g). 
The mixture was then stirred for 1h at room temperature and any remaining white solid 
removed by filtration. Half of this filtrate was treated with pyridine (0.01 7mi) and 

35 Intermediate 87 (0.022g). The reaction mixture was stirred at 40' C for 5h and then 72h at 
30°C in a sealed vessel. The reaction mixture was washed with water, the organic phase 
separated and dried (over magnesium sulphate), and concentrated under a stream of 
nitrogen to give a residue which was purified by mass directed preparative h. p.l.c. to give 
the title compound (0.01 1g) as a colourless glass. 

40 Mass spectrum: Found: MH^ 555 
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Intermediate 65 

N"(( 3S V1 -r( 1 S)-1 -Methvl-2-morpholin-4-vl-2-oxoethvn-2-oxQPvrrQlidin-3~ 
vllethenesulfonamide 

5 2-Chioroethanesulfonyl chloride (0.284ml) was added dropwise to a mixture of Intermediate 
87 (0.436g) and N,N-di-isopropylethylamine (0.938ml) in dry acetonitrile (6ml) at 0°C over 
2min. The mixture was allowed to reach room temperature and stirred for 3 days, after which 
the reaction was quenched with water and concentrated under reduced pressure to give a 
brown residue. This residue was partitioned between ethyl acetate and water. The combined 
10 organic extracts were dried (over magnesium sulphate) and concentrated under reduced 
pressure to give a brown foam which was purified by SPE (silica, eluting with ethyl 
acetate: cyclohexane 1:1, ethyl acetate and then ethyl acetate: methanol 19:1) to give the title 
compound (0.227g) as a clear film. 
Mass Spectrum: Found: MH* 332 

15 

Intermediate 66 

(3SV3-(r(6-Chloro-1,3^benzothiazol-2-vnthio1aminoV1-rnS)-1-methvl-2-morphonn-4-^^^ 
oxoethvnpvrrQlidin-2-one 

N-Chl6rosuccinimide (0.37g) was added to 4-chloro-2-mercaptoben2othia2ole (0.5g) in DCM 
20 (15ml) under nitrogen, and stirred at room temperature for 3h. A solution of Intermediate 87 
(0.569g) and triethylamine (1.04ml) in anhydrous DCM (5ml) were added and the resulting 
mixture stirred at room temperature under nitrogen for 2h. The solution was filtered and the 
filtrate was diluted with DCM. The organic solution was washed with water and brine, dried 
(over magnesium sulphate) and concentrated under reduced pressure. The residue was 
25 purified by SPE (silica, eluting with cyclohexane: ethyl acetate 1:1 increasing polarity to ethyl 
acetate: methanol 19:1) to give the title compound (0.3g) as a white solid. 
Mass spectrum: Found: MH^ 441 

Intermediate 67 

30 te/t-Butvl (2SV2-((3SV3-(r(5'>-chlQro-2.2'-bithien-5-vnsulfonvnaminQ>-2-QXQPvrrQlidin-1- 

vDpropanoate 

A solution of tert-butyl (2S)-2-[(3S)-3-amino-2-oxopyrrolidin-1-yl]propanoate (0.337g) in 
acetonitrile (20ml) was treated with triethylamine (0.41ml) and 5-chloro-2,2'-bithiophene-5- 
sulfonyl chloride^ (0.372g) and stirred at room temperature for 17h, The mixture was 
35 concentrated under reduced pressure and the residue purified using SPE (aminopropyl, 
eluting with methanol) to give the title compound (0.65 1g) as a brown oil. 
Mass spectrum: Found: MH"^ 491 

Using similar chemistry and Intermediate 9, the following were prepared: 



40 



intermediate 68 
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tert-Butvl (2S)-2-r(3S)-3-rfffEV2-r4-chlQrQPhenvnethenvnsulfQnvl)am 
vllpropanoate 

Mass spectrum: Found: MH^ 429 
5 Intermediate 69 

ferf-Butvl f2S)-2-a3SV34r(6-chlorQ-1-benzQthien-2-vnsulfonvl1amino)-2-oxQPvrrQlidin-1- 
vQpropanoate 

Mass spectrum: Found: MH^ 459 
10 Intermediate 70 

tert'Butvl (2S^2-((3S)~3-ir(5-chlorQ-1 -benzQthien-2-vnsulfQnvnaminQ>-2-QXQPvrrQ 

vl)proDanoate 

Mass spectrum: Found: MH^ 459 
15 Intermediate 71 

teAif-Butvl (2SV2-U3S)-34f(5'-chlQrQ-2,2'-bithien-5-vnsulfonvn(2-oxobutvnamino1-2- 
oxGPvrrolidin-1 -vlTpropanoate 

Using Intermediate 67, and the synthetic procedure described for Intermediate 45, the title 
compound was similarly prepared. 
20 Mass spectrum: Found: MH* 561 

Intermediate 72 

terf-Butvl (2SV24(3S)-3-RrfEV2-(4-chlorophenvl)ethenvnsulfonvl>(2-oxobutvl)aminoV2- 
oxQPvrrolidin-1 -vllpropanoate 
25 Using Intermediate 68, and the synthetic procedure described for Intermediate 45, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 499 

Intermediate 73 

30 tert'BuW\ (2S)-24(3SV34r(6-chloro-1-benzothien-2-vnsulfQnvnf2-oxobutvl)aminoV2- 

oxopvrrolidin-1 -vDpropanoate 

Using Intermediate 69, and the synthetic procedure described for Intermediate 45, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH* 529 

35 

Intermediate 74 

tert-Butvl (2SV24f3S)-3-rff5-chloro-1-benzothien-2-vnsulfonvl1(2-oxQbutvl)aminoV2- 

oxopvrrolidin-1 -vltoro panoate 

Using Intermediate 70, and the synthetic procedure described for Intermediate 45, the titje 
40 compound was similarly prepared. 
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Mass spectrum: Found: MH^ 529 
Intermediate 75 

ferf^-Butvl (2S)-2-f(3S)-3-f(2-amino-2-QXQethvl)f(E)-2-f4- 
5 chlQrQphenvnethenvnsulfonvl>amino)-2-QxopvrrQlidin"1-vnprQpanoate 

Using Intermediate 68, and the synthetic procedure described for Intermediate 45, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 487 

10 

intermediate 76 

teAt-Butvl r2SV2-((3S)-3-((2-amino-2-oxQethvl)([(5'>-chloro-2,2'-bithien-5-vnsulfonvnaminoV2- 
oxopyrrolidin-j -vDpropanoate 

Using Intermediate 67, and the synthetic procedure described for Intermediate 45, the title 
1 5 compound was similariy prepared. 
Mass spectrum; Found: MH^ 548 

Intermediate 77 

Dimethyl (2R)-2-{f(benzvloxv)carbonvnamino>pentanedioate 

20 Thionyl chloride (30ml) was added to a cooled solution of D-glutamic acid (33.2g) in 
methanol (250ml) and the mixture subsequently heated under reflux for 16h. On cooling, the 
mixture was concentrated under reduced pressure and the residue azeotroped with toluene 
to give a white solid. This was stirred with ethyl acetate, water and potassium hydrogen 
carbonate at 0°C while benzyl chloroformate (30ml) was added. The mixture was warmed to 

25 room temperature and stirred for 5h. The separated organic phase was washed with water, 
dried (over magnesium sulphate) and concentrated under reduced pressure to provide a 
yellow oil. This oil was purified using flash column chromatography (silica, eluting with 
cyclohexane:ethyl acetate 2:1 ) to give the title compound (22.45g) as an oil. 

NMR (CDCI3): 5 7.40-7.30(5H, m), 5.50(1H, br.d), 5.10(2H, s), 4.40(1H, m), 3.73(3H, s), 

30 3,64(3H, s), 2.50-2.35(2H, m), 2.30-1. 90(2H, 2 x m) ppm. 

Intermediate 78 

jBenzyl (1 S)-'4-hvdrQXv-1-(hvdroxvmethvnbutvlcarbamate 

A solution of Z-glutamic acid (10g) in THF (50mi) was added portionwise to a stirred solution 
35 of lithium aluminium hydride in THF (1M, 100ml) under nitrogen at 0°C, and the resultant 
mixture stirred at room temperature for 24h. Wet ether was added and the mixture was 
diluted with water and ethyl acetate. The mixture was filtered through Harbolite™ and the 
filtrate diluted further with water. The separated organic phase was washed with water, dried 
(over magnesium sulphate) and concentrated under reduced pressure to give solid which 
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was purified by flash column chromatography (silica, eluting with ethyl acetate) to give the 
title compound (2.74g) as a white solid. 

NMR (DeDMSO): 5 7,40-7.30(5H, m), 6.95(1 H, br.d), 5.00(2H, s), 4.65(1 H, br.t), 4.40(1 H. 
br.t), 3.50-3.20(5H, m), 1.65-1.15(4H, m) ppm. 

5 

Intermediate 79 

Benzyl (1 RM-hydroxv-l-Chydroxymethynbutvlcarbamate 

A solution of dimethyl (2R)-2-"{[(benzyloxy)carbonyl]amino}pentanedioate (22.4g) in dry THF 
(74ml) was added dropwise over 1h to a stirred mixture of lithium borohydride (4.5g) in THF 
1 0 (200ml) at room temperature, under nitrogen. Stirring at room temperature was continued for 
3 days. The reaction mixture was diluted with brine and water, and extracted with ethyl 
acetate. The combined organic extracts were washed with brine, dried (over magnesium 
sulphate) and concentrated under reduced pressure to give the title compound (16.5g) as a 
white solid. 

15 NMR (DeDMSO): 5 7.41-7.30(5H. m), 7.00(1 H, br.d), 5.02(2H. s), 4.65(1 H, br.t), 4.40(1 H, 
br.t), 3.50-3.20(5H, m), 1.63-1 .20(4H, m) ppm. 

Intermediate 80 

(2R)-2-(r(Benzvloxv)carbonvl1amino1-5-r(methvlsulfonvnoxvlpentvl methanesulfonate 
20 A solution of benzyl (1R)-4-hydroxy-1-(hydroxymethyl)butylcarbamate (1.5g) in DCM (60ml) 

was treated with triethylamine (3.3ml) and stirred at room temperature for 10min. 

Methanesulphonyl chloride (1.34ml) was then added dropwise and the resultant mixture 

stirred at 0°C for 75min. Sodium bicarbonate solution was added and the reaction mixture 

allowed to reach room temperature over 1h. The organic layer was separated, washed with 
25 brine, dried (over magnesium sulphate) and concentrated under reduced pressure to give a 

yellow oil. The oil was purified using Biotage™ chromatography (eluting with hexane:ethyl 

acetate 1 :2, 1 :3) to give the title compound (1 .924g) as a yellow oil 

Mass spectrum: Found: MH"^ 410 

Similarly prepared using Intermediate 80 was: 

30 

Intermediate 81 

(2S)''2-(f(Benzvloxv)carbonvl1aminQ>-5-r(methvlsulfonvl)Qxv1pentvl methanesulfonate 
Mass spectrum: Found: MH"^ 410 

35 Intermediate 82 

Benzyl (3R)-piperidin-3-vlcarbamate 

Liquid ammonia (ca. 30ml) was added to a solution of (2R)-2-{[(benzyloxy)carbonyl]amino}- 
5-[(methylsulfonyl)oxy]pentyl methanesulfonate (1g) in THF (15ml) at -78°C in a bomb 
reaction vessel and then the resultant mixture was allowed to reach room temperature. After 
40 46h, the solution was concentrated under reduced pressure to give an off-white solid which 
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was purified using SPE (silica, eluting with methanol, methanol:aqueous ammonia 95:5, 9:1) 

to give the title compound (0.587g) as an off white solid. 

Mass spectrum: Found: MH^ 235 

Similarly prepared using Intermediate 81 was: 

5 

Intermediate 83 

Benzyl (3SVpiperidin-3-vlcarbamate 
Mass spectrum: Found: MH^ 235 

10 Intermediate 84 

Benzyl (3SV1-r(2SV2-((3SV34r(6-chloro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1- 
yDpropanoynpiperidin-S-ylcarbamate 

A solution of (2S)-.2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoic acid (0.408g) in DCM (21ml) was treated with 1-[3-(dlmethylamino)propyl]-3- 

15 ethylcarbodiimide hydrochloride (0.394g), HOBT (0.278g) and triethylamine (0,286ml) and 
stirred at room temperature for 1h. A solution of benzyl (3S)~piperidin-3-ylcarbamate 
(0.361 g) in DCM (1ml) was then added and stirring continued for 72h. The mixture was 
partitioned between DCM and water. The separated organic extracts were washed with 
water and brine, dried (over magnesium sulphate), and concentrated under reduced 

20 pressure. The residue was purified using Biotage™ chromatography (eluting with 
hexane:ethyl acetate 1:7— »-1:10) to give the title compound (0.268g) as an oil. 
Mass spectrum: Found: MH^ 614 

Intermediate 85 

25 Benzyl (3RV14(2S)-2-a3SV34r(6-chloro-2-naphthynsulfonynaminoV2-oxopyrrolidin-1- 
vl)prQpanQvl1piperidin-3-vlcarbamate 

Using benzyl (3R)-piperidin-3-ylcarbamate and the procedure described for Intermediate 84, 
the title compound was prepared. 

Mass spectrum: Found: MH"^ 614 

30 

Intermediate 86 

Benzyl (3S)-1 -1(1 S)-1-methvl-2-morpholin-4-vl-2'OXQethvn-2-oxQpvrrolidin-3-vlcarbamate 
(2S)-2-((3S)-3-{[(Benzyloxy)carbonyl]amino}-2-oxopyrrolidin-1-yl)propanoic acid (84.5g) was 
dissolved in DMF (21) and 0-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium 
35 tetrafluoroborate (161g) was added, followed by N,N-diisopropylethylamine (92ml) and 
morpholine (46ml). The mixture was stirred under nitrogen for 2,5h, and saturated aqueous 
ammonium chloride was added. The mixture was stirred for 15min then partitioned between 
water and ethyl acetate. The separated organic phase was washed with lithium chloride 
(10% by weight), followed by saturated sodium bicarbonate and brine. The organic layer was 
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dried (over sodium sulphate) and concentrated under reduced pressure to give the title 
compound (65g) as a yellow solid. 
Mass spectrum: Found: MH^ 376 

5 Intermediate 87 

(3S)-3-Amfno-1 "f( 1 S)-1 -methvi-2-morpholin-4-vl-2"Oxoethvnpvrroiidin-2-one 
A mixture of benzyl (3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3- 
ylcarbamate (20g), 10 % palladium on carbon (2g) and ethanol (1.31) was stirred under an 
atmosphere of hydrogen for 16h. The reaction mixture was filtered through Celite™ and the 
10 filtrate was concentrated under reduced pressure to give the title compound (12.3g) as a 
pale white oil. 

NMR (D4MeOH): 5 5,05(1 H, dd), 3.59(9H, m), 3.37(2H, m), 2,42(1 H, m), 1.75(1H. m), 
1.30(3H, d) ppm. 

15 Intermediate 88 

6-ChlQro-N-((3SV1-((1SV2-r(1R,5S)-3-(terf-butvloxvcarbonvl)-7-diazabicvdQr3,3.11non-3-^^^ 
1-methvl-2-oxoethvlV2-oxopvrrolidin-3-vnnaphthalene-2-sulfonamide 

Using Example 408 and N-Boc-sarcosine, and the synthetic procedure described for 
Example 409, the title compound was prepared. 
20 Mass spectrum: Found: MH^ 676 

Intermediate 89 

tert-BuM (2S)~2-((3S)-3-(f(2-methvl-1 ,3-thiazol-4-vnmethvnamino)-2-oxopvrrolidin-1 - 
vOpropanoate 

25 A solution of 2-methyl-1 ,3-thiazole-4-carbaldehyde (0.028g) in DCM (2ml) was treated with 
Intermediate 9 (0.05g) followed by acetic acid (0.013ml) and tetramethylammonium 
triacetoxyborohydride (0.1 16g), and the resultant mixture stirred at room temperature for 
66h. The reaction mixture was partitioned between water and DCM. The organic layer was 
separated, dried (over magnesium sulphate) and concentrated under reduced pressure to 

30 give the title compound (0.07g) as an oil. 
Mass spectrum: Found: MH^ 340 
Using similar chemistry, the following were prepared: 

Intermediate 90 

35 tert-Butvl (2S)-2-f(3SV2-oxO"3-r(Pvridin-4"Vlmethvl)amino1pvrrolidin-1-vl}propanoai:e 
Mass spectrum: Found: MH^ 320 

Intermediate 91 

fe/f-Butvl (2S)-2-f(3SV2-oxo-3-r(pvridin-2"VlmethvnaminolPvrrolidin-1-vl}propanoate 
40 Mass spectrum: Found: MH"^ 320 
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Intermediate 92 

terf-Butvl (2SV2-((3SV3-(f(6-chlorQ-2-naphthvnsulfQnvl1f(2-methvl-1,34hiazQM^ 
vnmethvnaminoV-2"Oxopvrrolidin-1-vnpropanoate 
5 Using Intermediate 89 and the synthetic procedure described for Intermediate 25, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 564 

Intermediate 93 

10 te/t-Butvl (2S)-2-((3SV34r(6-chlorQ-2--naphthvhsulfonvn(pvridin-4-vlmethvnamino1-2- 
oxopvrrolidin-1 -yDpropanoate 

Using Intermediate 90 and the synthetic procedure described for Intermediate 25, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 544 

15 

Intermediate 94 

terf-Butvl (2S)-2-((3S)-3-rr(6-chloro-2~naphthvnsulfonvn(pvridin-2-vlmethvl)aminQl-^^ 
oxopvrrolidin-1 -vllpropanoate 

Using Intermediate 91 and the synthetic procedure described for Intermediate 25, the title 
20 compound was similarly prepared. 
Mass spectrum: Found: MH"^ 544 

Intermediate 95 

(2S)-2-((3SV3~(r(6-ChlQro-2-naphthvnsulfQnvlir(2~methvl-1,3-thiazol-4-vnmethvnam 
25 Qxopvrrolidin-I -vnpropanoic acid 

Using Intermediate 92 and the synthetic procedure described for Intermediate 13, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 508 

30 Intermediate 96 

(2S)-24(3S)-34r(6-Chloro-2~naphthvnsulfonvl1(pvridin-4-vlmethvnaminoV2-oxopvrroli^ 
vllpropanoic acid hydrochloride 

Using Intermediate 93 and the synthetic procedure described for Intermediate 13, the title 
compound was similarly prepared. 
35 Mass spectrum: Found: MH"" 488 



Intermediate 97 

(2SV2-((3S)-3-rr(6-ChlQro-2-naphthvhsulfQnvlKpvridin~2-vlmethvnaminQl-2-oxopvrrolidin-1-- 
vllpropanoic acid hydrochloride 
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Using Intermediate 94 and the synthetic procedure described for Intermediate 13, the title 
compound was similarly prepared. 
Mass spectrum: Found: MH^ 488 

5 Intermediate 98 

(3SV34r2-MethQxv-4-f2-PQlvstvrvlethoxv)benzvl1aminoV14(1S)-1-methvl-2-oxo-^ 
piperidinvl)ethvn-2-pvrrolidinone 

A solution of (3S)-3-amino-1-[(1S)-1-methyl-2-oxo-2-(1-piperidinyl)ethyl]-2-pyrrolidinone 
(0,795g) in anhydrous DMF (ca. 8ml) was added to pre-swollen 2-(3-methoxy-4- 

10 formylphenoxy)ethoxymethyl polystryene resin (1.45g) followed by the N.N- 
diisopropylethylamine (0.58ml) and acetic acid (0.19ml). The mixture was shaken at room 
temperature for 2h, after which time a solution of tetra n-butylammonium borohydride 
(0.856g) and acetic acid (0.19ml) in anhydrous DMF (ca. 5ml) was added. The mixture was 
shaken for 20h at room temperature, filtered and washed with DMF, 10% ethanolamine in 

1 5 DMF, DMF, DCM, methanol and diethyl ether. The resultant resin was dried in vacuo to give 
the title compound (1.53g) as pale yellow beads. 
IR: Vmax2890, 2327, 2282, 1749, 1715 and 1643 cm"^ 

Intermediate 99 

20 5-Bromo-N- r2-methoxv-4-(2-polvstvrvlethoxv)benzvn-N-l(3S)-1 -Fd S)-1 -methvl-2-oxo-2-(1 - 
piperidinvnethvl1-2-oxopvrrolidinvlV24hiQphenesulfonamide 

Intermediate 98 pre-swollen with DCM (ca. 15ml) and then filtered, was treated with a 
solution of 5-bromothiophene-2-sulfonyl chloride (0.85g) in DMF (15ml), followed by N,N- 
diisopropylethylamine (1.14ml). The mixture was shaken for 20h at room temperature, 
25 filtered, washed with DMF, DCM and diethyl ether. The resultant solid was dried in vacuo to 
give the title compound (1.59g) as an orange/brown resin. 

0.025g of this resin was treated with trifluoroacetic acid-DCM (1:1, 1ml) and shaken for 2h 
and filtered. The filtrate was concentrated under a stream of nitrogen to give Example 367 
(0,0025g) as an off-white glass. 
30 Mass spectrum: Found: MH"^ 465 

Intermediate 100 

terf-butvl (2SV2-f(3S)-3-ir(6-chlorQ-2-naphthvnsulfonvn(2--benzvloxv-2-QXoethvnamino)-2- 
PXopvrrolidin-1 -yDpropanoate 

35 To a solution of fert-butyl (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2- 
oxopyrrolidin-1-yl)propanoate (1g) in DMF (20ml) was added potassium carbonate (0.92g) 
and benzyl-2-bromoacetate (0.33g), and the mixture was stirred under nitrogen at room 
temperature for 72h. The reaction mixture was filtered, concentrated under reduced 
pressure, and the residue partitioned between water and DCM. The organic layer was 
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isolated, dried (over magnesium sulphate and purified by SPE (silica, cyclohexane:ethyl 
acetate 2:1) to give the title compound (1-Og) as a white solid. 
Mass spectrum: Found: MH* 601 

5 Intermediate 101 

Benzyl N-r(6-chloro-2-naphthvnsulfonvn-N-((3S)-1 -((1 SV1 -methvl-2-oxo»2-r(2SV2-(pvrrolidin- 
1 -vlmethvnpvrrolidin-1 -vnethvll-2-oxoDvrrolidin-3"Vnqlvcinate formate 

A mixture of Intermediate 100 (0.5g) was dissolved in DCM (10ml) and cooled to 0°C, using 
an ice bath. Trifluoroacetic acid (1 0ml) was added dropwise, and the solution left to warm to 

1 0 room temperature over 2h. The reaction mixture was concentrated under reduced pressure 
to give a clear residue (0.45g) that was dissolved in DCM (20ml). I-Hydroxybenzotriazole 
hydrate (0.34g), 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.48g) and 
(S)-(+)-1-(2-pyrrolidinylmethyl)pyrrolidine (0.39g) were added, and the resultant solution was 
stirred at room temperature for 0.5h. Triethylamine (0.5ml) was added, and the resultant 

1 5 mixture stirred under nitrogen for 72h. The mixture was washed with water and the aqueous 
layer re-extracted with DCM. The combined organic layers were dried (over magnesium 
sulfate), filtered and concentrated under reduced pressure. The residue was purified by 
mass directed preparative h.p.Lc. to give the title compound (0.1 8g) as a white solid. 
Mass spectrum: Found: MH^ 681 

20 

Intermediate 102 
5-Chloro-1 -benzofuran 

To a solution of 5-chloro-1-benzofuran-2-carboxylic acid (0.2g) in 1-methyl-2-pyrrolidinone 
(2ml) was added copper granules (0.2g). The reaction mixture was heated at 250'^C for 

25 3.5min in a microwave. The reaction vessel was cooled to room temperature and the mixture 
combined with four other similar mixtures and the combined mixtures partitioned between 
water and diethyl ether. The organic layer was washed with water and brine, dried (over 
magnesium sulphate) and concentrated under reduced pressure to give the title compound 
(0.65g) as a yellow oil. 

30 Gas-chromatography electron-ionisation spectrum: Found: M^ 152, Rt 5.72min 

Intermediate 103 

5-ChlQrQ-1 "benzofuran-2-sulfonvl chloride 

n-Butyl lithium (1.6M in hexanes, 0.45ml) was added to a cooled (-78°C) solution of 
35 Intermediate 102 (0.1 1g) in anhydrous THF (5ml) over 5min, The reaction was stirred for a 
further 5min, warmed to -45°C and stirred for 40min. The mixture was cooled to -70°C and 
sulphur dioxide gas bubbled into the vessel over 7min. The solution was allowed to warm to 
room temperature over 45min, and then concentrated under reduced pressure to give a 
yellow gum. To a suspension of the gum in anhydrous DCM (4ml) was added N- 
40 chlorosuccinimide (0.118g) and the mixture stirred at room temperature for 75min. The 
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solution was filtered, and the filtrate concentrated under reduced pressure to give the title 
compound (0.093g) as a yellow solid. 

Mass Spectrum: Found: MH"^ 260 for dimethylamine quenched sample 

5 Intermediate 104 

2-ChlorO"4-ethenvlphenol 

To a slurry of methyltriphenylphosphonium bromide (G.23g) in dry THF (5ml) under nitrogen 
at -78°C , n-butyl lithium (1,6M in hexanes, 0.37ml) was added dropwise over 2min. The 
mixture was allowed to warm to 0 °C, stirred for 20min, cooled to -78 °C and a solution of 3- 

10 chloro~4-[[(1,1-dimethylethyl)dimethylsilyl]oxy]benzaldehyde* (0.134g) in dry THF (5ml) 
added. The reaction mixture was allowed to reach room temperature overnight and 
quenched with saturated aqueous ammonium chloride. The resultant mixture was extracted 
with diethyl ether and the combined organic extracts were concentrated under reduced 
pressure. The residue was purified using SPE (silica, eluting with cyclohexane, followed by 

1 5 5% to 25% ethyl acetateicyclohexane) to give the title compound (0.049g) as an oil. 
H.p.l.c. (1)Rt3.26min 

*Boukouvalas, J; Maltais, F; Lachance, N„ Tetrahedron Lett. (1994), 35(43), 7897-900. 

Intermediate 105 

20 terf-Butvl(2-chloro-4"Vinvlphenoxv)diphenvlsilane 

A mixture of Intennediate 104 (0.038g), imidazole (0.042g) and ferf-butyldiphenylsilyl 
chloride (0.083ml) was stirred in dry DMF (0.5ml) at room temperature under nitrogen for 
20h. The mixture was quenched with water, extracted with diethyl ether, dried (over 
magnesium sulphate), filtered and concentrated under reduced pressure. The resultant oil 

25 was purified using SPE (silica, eluting with cyclohexane followed by 5% to 20% ethyl 
acetate: cyclohexane) to give the title compound (0.1 02g) as an oil. 
H.p.l.c. (1)Rt4.71min 

Intermediate 106 

30 3-(fterf-Butvl(dimethvl)sllvnoxv>-4-chlorobenzaldehvde 

A mixture of 4-chloro-3-hydroxy-benzaldehyde* (0.354g), 4-N,N-dimethylaminopyridine 
(0.028g), fe;f-butyldimethylsilyl chloride (0.409g) and triethylamine (0.473ml) in DCM (15ml) 
was stirred at room temperature under nitrogen for 19h. The mixture was quenched with 
saturated aqueous sodium bicarbonate and extracted with diethyl ether. The combined 

35 organic extracts were concentrated under reduced pressure to give an oil which was purified 
using SPE (silica, eluting with cyclohexane followed by 10% to 30% ethyl acetate- 
cyclohexane) to give the title compound (0.42g) as an oil. 
H.p.l.c. (1)Rt 4.11min 

*Kelley, J; Linn, J; Selway, J. W. T., J. Med. Chem. (1989), 32(8), 1757-63. 

40 
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Intermediate 107 
2"Chloro-'5-vinvlphenQl 

The title compound was prepared using Intermediate 106, and the synthetic procedure 
described for Intermediate 104, 
5 H.p.Lc. (1) Rt3,22min 

Intermediate 108 

terf-Butvl(2-chloro-5-vinvlphenoxv)diphenvlsilane 

The title compound was prepared using Intermediate 107, and the synthetic procedure 
1 0 described for Intermediate 1 05. 
H.p.Lc. (1)Rt4.68min 

Intermediate 109 

(E)-2-(3-{rterf-Butvl(diphenvnsilvl1oxvV4-chlorophenvlVN-f f3SV1 4(1 S)-1 -methvl-2-morpholin- 

15 4-vl-2-oxoethvn-2"OXOPVrrolidin-3"VUethenesulfonamide 

Sulphuryl chloride (0.103ml) was added dropwise to DIVIF (0.116ml) at 0°C under nitrogen, 
over 5min. The mixture was allowed to reach room temperature and stirred for 30min. 
Intermediate 108 (0.293g) in cyclohexane (0.2ml) was added in one portion and the resultant 
mixture was heated at QO^'C for 6h. The cooled mixture was poured onto crushed ice, 

20 extracted with diethyl ether, dried (over sodium sulphate) and concentrated under reduced 
pressure. This crude sulfonyl chloride was treated with Intermediate 87 (0.1 34g), 4- 
dimethylaminopyridine (0.0068g), di-isopropylethylamine (0.192ml) in dry DCM (5ml), and 
after stirring for 3 days at room temperature under nitrogen, the mixture was concentrated 
under reduced pressure. The resultant solution was washed with water and filtered through 

25 a hydrophobic frit. The filtrate was concentrated under reduced pressure, and the remaining 
oil purified by SPE (silica, eluting with cyciohexane/ethyl acetate 19:1 and then 10:1) 
followed by mass directed preparative h.p.l.c. to give the title compound (0.0078g) as a 
colourless gum. 

Mass spectrum: Found: MH^ 696 

30 

Intermediate 110 

Ethyl 2-azido-44ri -(tert-butoxycarbonynpropyllaminolbutanoate 

To a solution of fe/f-butyl 2-amino-butanoate (0.397g) and ethyl 2-azido-4-bromo-butanoate 
(0.286g) in acetonitrile (5ml) was added triethylamine (0.347ml). The mixture was heated at 
35 50°C for 18h, cooled and evaporated onto silica gel (Merck.7734). The pre-absorbed 
material was purified by flash column chromatography (Merck. 9385, eluting with 
cyclohexane:ethyl acetate 6:1) to give the title compound (0.200g) as a mixture of four 
diastereomers. 

Mass spectrum: Found: MH^ 315 

40 
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Intermediate 111 

2-AzidQ"4"iri -(te/f-butQxvcarbonvDpropvnaminolbutanoic acid 

To a solution of Intennedtate 110 (0.2g) in THF (3ml) and water {3ml) was added litlriium 
hydroxide (0.038g) and the resultant solution was stirred at room temperature for 1 8h. The 
5 pH of the reaction mixture was adjusted to pH5 with 2N aqueous HCI. The mixture was then 
concentrated under reduced pressure to give the title compound (0.1 87g) as a mixture of 
four diastereomers. 
Mass spectrum: Found: MH* 287 

10 Intermediate 112 and Intermediate 113 

tert-Butyl 2-(3-azido-2-oxopvrrQlidin-1-vi)butanoate ^^ylixtu^e 1 and Mixture 21 
A solution of Intermediate 111 (0,187g), diphenylphosphoryl azide (0.281ml) and 
triethylamine (0.364ml) in DMF (5ml) was stirred at room temperature for 48h and then 
concentrated under reduced pressure. The mixture was partitioned between ethyl acetate 

15 and water and the organic extract was concentrated under reduced pressure. The resultant 
oil was purified by flash chromatography (Merck. 9385, eluting with cyclohexane:ethyl 
acetate 1:1) to give the title diastereomeric compounds as two enantiomeric pairs (0.051 g 
and 0.039g). 

Mass Spectrum: Found: MH^ 269 for both Mixture 1 and Mixture 2 

20 

Intermediate 114 

te/f-Butvl 2-(3-(f (6-chloro-2"naphthvl)sulfonvnamino>-2-oxopvrrolidin-1 -vDbutanoate f Isomer 
1 and Isomer 21 

A mixture of Intermediate 112 [Mixture 1] (0.051g), 10% palladium on carbon (0.01g) and 
25 ethanol (5ml) was stirred under an atmosphere of hydrogen for 18h. The reaction mixture 
was filtered through Celite^'^ and the filtrate was concentrated under reduced pressure to 
give a yellow gum. The gum (0.034g) in DCM (2ml) was treated with 6- 
chloronaphthylsulphonyl chloride^ (0,04g) and N,N-diisopropylamine (0.073ml) and stirred at 
room temperature for 24h. The mixture was washed with water and concentrated under 
30 reduced pressure to yield an oil which was partially purified using SPE (silica, eluting with 
cyclohexane:ethyl acetate 1:1) to give the title compound (0.043g) as a white solid. 
Mass spectrum: Found: MH"^ 467 

Using Intermediate 113 and similar chemistry to that described above, the following was 
prepared: 

35 

Intermediate 115 

teri-Butvl 2~(3-(r(6-chloro-2"naphthvl)sulfQnvnamino>-2-oxopvrrolidin-1 -vDbutanoate Tlsomer 
3 and Isomer 41 

Mass spectrum: Found: MH"^ 467 
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Intermediate 116 

2-(34r(6-ChlorQ"2~naphthvl)sulfonvnaminQ}"2-oxopvrrQliclin"1-vnbutanoic acid f Isomer 1 and 
Isomer 21 

Using Intermediate 114 and the synthetic procedure described for Intermediate 13, the title 
5 compound was prepared. 
H.p.l.c. (1)Rt3.11min 

Intermediate 117 

2"(3-(f(6-Chioro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1'-vl)butanoic acid fisomer 3 and 
10 Isomer 4] 

Using Intermediate 115 and the synthetic procedure described for Intermediate 13, the title 
compound was prepared. 
H.p.l.c, (1) Rt 3.20min 

15 Intermediate 118 

5-Chlorothienor3,2"b1pvridine-2-sulfonvl chloride 

5-Chlorothieno[3,2-b] pyridine* (0.2g) was dissolved in anhydrous THF (10ml) under nitrogen 
and cooled to -70°C. /?-Butyllithium (1.6M in hexanes, 0.780ml) was added dropwise over 
lOmin and the mixture stirred for a further 5min. The mixture was warmed to -50"C and 

20 stirred for 55min. The reaction was cooled to -70X, and sulphur dioxide gas was bubbled 
through the reaction for lOmin. The reaction was allowed to warm to room temperature and 
concentrated under reduced pressure to give a yellow residue which was re-suspended in 
anhydrous DCM (6ml) and treated with N-chlorosuccinimide (0.1 89g). The mixture was 
stirred for 2h at room temperature and any remaining solid removed by filtration. The filtrate 

25 was concentrated under reduced pressure to give the title compound (0.1 53g) as a white 
solid- 
Mass Spectrum: Found: MH* 277 for dimethylamine quenched mass spectrum sample 
*Barker. J.N, etal., J. Chem, Res. (1984), (3), 771-795. 

30 Intermediate 119 

(2R)-2-(3-ff(6-Bromo-2-naphthv0sulfonvnamino)-2-oxoPvrrQlidin-1-vl)propanoic acid 
Using Intermediate 33 and 6-bromo-2-naphthalenesulfonyl chloride and similar chemistry to 
that described for Intermediates 35 and 37, the title compound was prepared. 
Mass spectrum: Found: MH^ 442 

35 

Intermediate 120 

(2R)-2-(3-(f(5-Chloro->3-methvl-1-benzothien-2-vl)sulfonvl1aminoV2-oxQDvrrQlidin-1- 

yDpropanoic acid 
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Using Intermediate 33 and 5-chloro-3-methylbenzo[b]thiophene-2-sulphonyl chloride and 
similar chemistry to that described for Intermediates 35 and 37, the title compound was 
prepared. 

Mass spectrum: Found: MH^ 417 

5 

Example 1 

6-ChlorQ-N4(3S)-1-f(1SV1-methvl-2-morpholin-4-vl-2-Qxoethvn-2-Qxopvrrolidin-3- 

vl)naphthalene-2-sulfonamide 

To a solution of (2S)-2-((3S)-3-{[{6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
1 0 ' yOpropanoic acid [Intermediate 29] (0.1 05g) in DCM (10ml) were added 1-[3- 

(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.1 52g), HOBT (0.1 07g) and 

triethylamine (0.222ml) and the mixture was stirred at room temperature for 30min. 

Morpholine (0,07ml) was added and the resultant mixture stirred at room temperature for 

16h. The mixture was partitioned between DCM and water. The aqueous layer was re- 
15 extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts 

were concentrated under reduced pressure. The residue was purified using SPE (silica, 

eluting with cyclohexane:ethyl acetate 5:1, and ethyl acetate) to give the title compound 

(0.1g) as a white solid. 

Mass spectrum: Found: MH^ 466 
20 H.p.l.c. (1) Rt3.13min 

NMR (D4MeOH): 5 8.54(1H, br,s), 8,08-7.96(4H, m), 7.63(1H, dd), 5.00(1H, q), 4.18(1H, 

dd), 3.69-3.46(9H, m), 3.31-3.29(1H, m), 2.27(1H, m), 1.77(1H, m), 1.26(3H, d) ppm. 

The title compound could also be prepared using Intermediate 87 and 6-chloronaphthalene 
25 sulphonyl chloride\ and the chemistry described for the preparation of Example 386 (Route 

1). 

Using similar chemistry to that described for Example 1 , the following were prepared: 
Example 2 

30 6-Chloro-N-l(3S)-1 4(1 S)-1 -methvl-2-oxo-2-piperidin-1 ■vlethvn-2-oxoPvrrolidin-3- 
vl>naphthalene-2"Sulfonamide 
Mass spectrum: Found: MH"" 464 
H.p.l.c. (1)Rt3.22min 

35 Example 3 

6-Chloro-N4(3SV14(1S)-1-methvl-2-oxo-24(2SV2-(pvrrolidin-1-vlmethvl)pvrrolidin--1- 
vnethvl>-2-oxopvrrolidin-3-vnnaphthalene-2-sulfonamide formate 

The title compound was Isolated from a crude reaction mixture using mass directed 
preparative h.p.l.c. 
40 Mass spectrum: Found: MH"^ 533 
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H.p.l.c. (1)Rt2.64min 
Example 4 

6~ChlQrQ-N-((3S V1 4(1 S)-1 -methvl-2-f (2m^2-methvlpiperidin-1 -vn-2~oxoethvlV2- 
5 oxopvrrolidin-3-'Vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 478 
H.p.l.c. (1)Rt3.1min 

Example 5 

. 10 6-Chloro-N-r(3SV1-(nsV2~f24(diethvlamino)methvnpiperidin-1-vlV1--m^^ 
oxopvrrolidin-3-vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 549 
H.p.l.c. (1) Rt 2.5min 

15 Example 6 

6-Chloro-N-a3S)-1-(nSV1-methvl-2-oxo-242-(pvrrolidin-1-vlmethvl)piperidin-^ 
oxopvrrolidin-3"Vl)naphthalene"2-sulfonamide formate 
Mass spectrum: Found: MH^ 547 
H.p.l.c. (1) Rt2.76min 

20 

Example 7 

14(2S)-2-((3SV34r(6-ChlorQ-2-naphthvnsulfonvnaminoV2-QXQPV 
vnpropanQvl1piperidine~3-carboxamide 
Mass spectrum: Found: MH* 507 
25 H.p.l.c. (1)Rt3.06min 

Example 8 

6-Chloro-N-((3S)-1 -fd S VI -methvl-2-oxQ--2~(3-ff (trif luoromethynsulfonvllaminolpiperidin-l - 
vnethvn-2-oxopvrrolidin-3-vl)naphthalene-2-sulfonamide 
30 Mass spectrum: Found: MH^ 612 
H.p.l.c, (1)Rt 3.59min 

Example 9 

1-f(2S)-2-((3SV3-{r(6~ChlorQ-2-naphthvnsulfonvnamino}--2--QXQPvrrolidin--1- 
35 vl)propanQvnpiperidine-2"Carboxamide 
Mass spectrum: Found: MH"^ 507 
H.p.l.c. (1)Rt3.16min 

Example 10 
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14(2S)-2-((3SV34r(6-Chloro-2-naphthvl)sulfonvnaminoV2-oxopvrrolidin-^ 
vnprQpanQvllpiperidine-4-carboxamide 
Mass spectrum: Found: MH^ 507 
H.p.i.c. (1)Rt3.04min 

5 

Example 1 1 

6"Chloro-N-((3S)-1 -[( 1 SV1 ■methvl-2-QXo-2-piperazin-1 ■vlethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfQnamide trifluoroacetate 

fe/f-Butyl 4-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin^ 
10 yl)propanoyl]piperazine-1~carboxylate was prepared using the generic metliod as described 
for Example 1. The title compound was prepared using the synthetic procedure as described 
for Intermediate 13. 
Mass spectrum: Found: MH^ 465 
H.p.i.c. (1) Rt2.48min 

15 

Example 12 

6-Chloro-N-((3S)-1 -fd S)-1 -methvl-2-oxo-2--(5-oxo-1 ,4-diazepan-1 -vl)ethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 493 
20 H.p.i.c. (1)Rt2.74min 

Example 13 

6-Chloro-N4(3SV1-r(1S)-1-methvl-2-(4-methvl-5-oxo-1,4-diazepan-1-vl)-2-oxoethvl1-2- 
oxopvrrolidin-3-vl>naphthalene-2"Sulfonamide 
25 Mass spectrum: Found: MH"*^ 507 
H.p.i.c. (1)Rt2.81min 

Example 14 

6-Chloro-N4(3S)-1 -((1 S)-1 -methvl-24 2-r(4-methvlpiperazin-1 -ynmethvllpyrrolidin-l -vl>-2- 
30 oxoethvl)-2"OxopvrrQlidin-3-vnnaphthalene~2-sulfQnamide formate 
Mass spectrum: Found: MH^ 562 
H.p.i.c. (1) Rt2.53min 

■ 

Example 15 

35 6~Chloro-N4f3SV14f1SV1-methvl-2424morphorin-4-vlmethvnpvrrolidin-1-vn-2-QXoethvi 
oxopvrrolidin-3-vnnaphthalene-2"Sulfonamide formate 
Mass spectrum: Found: MH^ 549 
H.p.Lc. (1) Rt2.56min 

40 Example 16 
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6-Chtoro-N4(3S)-14(1S)-1-methvl-2-QXQ-2-Dvrrolidin-1-vlethvn-^^^ 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 450 
Kp.Lc. (1)Rt3.0min 

5 

Example 17 

6-ChlQrQ-N-((3SV1-r(1S)-2-(2.6-dimethvlmorphQlin-4-vlV1-methvl-^^^ 
QXOPvrrolidin-3-vl>naphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 494 
10 H.p.Lc. (1)Rt3.16min 

Example 18 

6-Chloro-N-((3SV1 -((1 SV1-methvl-2-r(1 S,4SV2-oxa-5-azabicvclor2.2.nhept-5-vn-2~ 
oxoethvl>-2-oxopvrrolidin-3-vhnaphthalene-2-sulfQnamide 
15 Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt2.93min 

Example 19 

6-Chloro--N>-((3S)-1-r(1S)-1-methvl--2-(3-nnethvlmorphQlin-4-vl)-2-oxoethvn 
20 vllnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH"*" 480 
H.p.l.c. (1)Rt3.23min 

Example 20 

25 6-Chloro-N~((3S)-14nsV1-methvl-2-oxo-2-r2-(2-pvrrolldin-1-vlethvnpiperidi^ 
QXQPvrrolidin-"3"vnnaphthalene-2"SulfQnamide [Isomer 11 
Mass spectrum: Found: MH^ 561 
H.p.l.c. (1)Rt2.73min 

30 Example 21 

6-Chloro-N-((3SV1 -1(1 S)-1 -methvl-2-oxo-242-(2-pvrrolidin-1 -vlethyDpiperldin-l -vnethvl}-2- 
Qxopvrrolidin-3"vnnaphthalene~2-sulfonamlde [Isomer 21 
Mass spectrum: Found: MH"^ 561 
H.p.l.c. (1)Rt2.74min 

35 

Example 22 

Methyl 14(2S)-2-((3S)-34[(6-chloro-2-naphthvnsulfonvl1aminoV2-oxoPvrrolidin-1- 

vnpropanovnpiperidine-2-carboxvlate 
Mass spectrum: Found: MH"^ 522 
40 H.p.l.c. (1) Rt 3.57min 
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Example 23 

6~ChlQro-N-((3SV1-((1S)-1-methvl-2--oxo-243--(pvrrolidin-1-vlcarbonvnm 
2-oxopvrrQlidin-3-vnnaphthalene"2-sulfQnamide 
5 Mass spectrum: Found: MH^ 563 
H.p.l.c. (1) Rt 3.08min 

Example 24 

6-Chloro-N4(3S)-1-(nsV1-methvl-2-(2-f(methvlsulfQnvnmethvnmo 
10 2--QXQPvrrQlidin-3-vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 558 . 
Kp.Lc. (1)Rt3.17min 

Example 25 

15 6-ChlQro-N-((3S)-14nSV242-(methoxvmethvnmQrpholin-4-vn-1-methvl-2-oxoethvlV^^ 
oxopvrrolldin-3-vl)naphthalene"2"Sulfonamide 
Mass spectrum: Found: MH^ 510 
H.p.l.c. (1) Rt 3.02min 

20 Example 26 and Example 27 

4-r(2S)-2-((3S)-3-(f(6-ChlorQ-2-naphthvl)sulfonvnaminQV2-oxQPvrrolidin-1-vnprGpanovl1^ 
methvlmorpholine-2-carboxamide f Isomer 1 and Isomer 21 
Isomer 1 

Mass spectrum: Found: MH^ 523 
25 H.p.l.c. {1)Rt2.93min 
Isomer 2 

Mass spectrum: Found: MH* 523 
H.p.l.c. (1)Rt 2.96min 

30 Example 28 

6-Chloro-N-((3S)-1-((1SV1-methvl-2-oxo-242-(pvrrolidin-1-vlcarbonvnmorDholin^^^ 
2"OXOPvrrolidin-'3-vl)naphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 563 
H.p.l.c. (1) Rt3.04min 

35 

Example 29 

4-f(2SV2-((3SV3-fr(6-ChlQro--2-naphthvl)sulfonvnamino>-2-oxopvrrolidin-1-v^ 
.dimethvlmorpholine-2-carbQxamide 
Mass spectrum: Found: MH"" 537 
40 H.p.l.c. (1)Rt2.96min 
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Example 30 Example 31 and Example 32 

4-fr2S)-2-((3S)-3-ir(6-Chloro-2-naphthvl)sulfonvl1aminoV2-Qxopvrrolidin-1-vnDrQpa^ 
(2"hvdroxvpropvnmorpholine-2-carboxamide [Isomer 1 , Isomer 2 and Isomer 31 
5 Isomer 1 

Mass spectrum: Found: MH"^ 567 
H.p.La (1)RtZ92min 
Isomer 2 

Mass spectrum: Found: MH^ 567 
10 H.p.l.c. (1)Rt2.91min 
Isomer 3 

Mass spectrum: Found: MH* 567 
H.p.l.c. (1)Rt2.92min 

15 Example 33 

44(2S)-2-((3S)-34r(6-ChlQro-2"naphthvnsulfonvl1aminQ>-2"Oxopvrrolidin"1"Vnpropanovn^ 
dii$opropvlmorpholine"2"Carboxamide 
Mass spectrum: Found; MH"^ 593 
H.p.l.c. (1)Rt3.4min 

20 

Example 34 

6-ChlorQ-N-((3SV1-((1SV1-methvl-2-oxo-2-r2-(piperidin-1-vlcarbonvl)mQrpholin-4-^^^ 
oxopvrrolidin-3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 577 
25 H.p.l.c. (1)Rt3,21min 

Example35 

6~Chloro-N-r(3sVl -((1 S)-1 -methvl-242-r(methvlamino)methvnmorpholin-4-vll-2-oxoethvn-2-- 
oxopvrrolidin"3-vnnaphthalene-2"Sulfonamide formate 
30 Mass spectrum: Found: MH^ 509 
H.p.l.c. (1)Rt2.58min 

Example 36 

6-Chloro-N-((3S)-1-((1S)-1-methvi-2~oxo-242-(pvrrolidin--1>-vlmethvnmorpholin-4-vn 
35 oxopvrrolidin-3-vl)naphthalene-2"SUlfonamide formate 
Mass spectrum: Found: MH^ 549 
H.p.l.c. (1) Rt 2.58mln 

Example 37 
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6-ChlQro-N-l(3S)-14(1S)-2-(24f(2-hvdrQXVPrQPvl)amino1methvl^^ 
oxQethvll-2~QXQPvrrolidin~3-vl>naphthalene-2-sulfQnamide formate 
Mass spectrum: Found: MH* 553 
H.p.l.c. (1) Rt 2.55min 

5 

Example 38 and Example 39 

6-Chloro-N-f(3SV1~((1S)-2424(dimethvlaminQ)methvllmQrpholin-4~vlV1-methvl^^^ 

2-oxopvrrolidin"3-vl1naphthalene"2"SUlfQnamide formate [Isomer 1 and Isomer 21 
Isomer 1 

10 Mass spectrum: Found: MH"" 523 
H.pJx. (1)Rt2.54min 
Isomer 2 

Mass spectrum: Found: MH^ 523 
H.p.l.c. (1) Rt 2.55min 

15 

Example 40 

6-Chloro-N-r(3SV1 -((1 S)-2-(2-r(diisopropvlamino)methvl1morpholin-4-vl>-1 -methvl-2- 
oxQethvn-2-oxopvrrolidin-3-vnnaphthalene-2"Sulfonamide formate 
Mass spectrum: Found: MH^ 579 
20 H.p.l.c. (1)Rt2.67min 

Example 41 

6~Chloro-N-f(3SV14(1SV1-methvl-2-oxo-242-(piperidin-1-vlmethvl)morpholin-^^^^^ 
oxopvrrolidln-3-vl)naphthalene-2-sulfonamide formate 
25 Mass spectrum: Found: MH^ 563 
H.p.l.c. (1) Rt 2.62min 

Example 42 and Example 43 

6~ChlQro-N-((3S VI 4(1 SV1 ■methvl-2-oxo-2-(2-pvridin-3-vlpvrrolidin-1 ^vnethvlV2- 
30 oxopvrrolidln-3-vl}naphthalene-2-sulfonamide Tlsomer 1 and Isomer 21 
Isomer 1 

Mass spectrum: Found: MH^ 528 
H.p.l.c. (1)Rt2.78min 
Isomer 2 

35 Mass spectrum: Found: MH* 528 
H.p.l.c. (1)Rt2.81min 

Example 44 

6-Chloro-N4(3SV14nSV243.3-djfluoropiperidin-1-vlVl-methvl-2-oxoethvl1^ 
40 vl}naphthalene-2-sulfonamide 
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Mass spectrum; Found: MH^ 500 
H.p.l.c. (1) Rt 3.34min 

Example 45 

5 6-Chtoro-N-l(3S)- 1 -f ( 1 S)-2-(4 ,4-difluorQPf peridin- 1 ■ vD- 1 -meth vl-2-oxoeth vn-2-oxop vrro»clin-3- 
vl>naphthalene"2"SulfQnamide 
Mass spectrum; Found; MH^ 500 
H.pJ.c. (1) Rt 3.33min 

10 Example 46 

N-f (3SV1 -f (1 S)-2-Azetidin-1 -vl-l -methvl-2-oxoethvn-2-oxopvrrolidin-3-vl>-6- 
chlQronaphthalene-2-sulfonamide 
Mass spectrum: Found: MH"*^ 436 
H.p.l.c. (1)Rt2.99min 

15 

Example 47 

6-ChlQro-N-l(3S)-1 -[( 1 S)-2-(3-hvdroxvazetidin-1 -vh-l -methvl-2-oxoethvl1-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 452 
20 H.p.l.c. (1)Rt2,99min 

Example 48 

6-Chloro-N-((3S VI -((1 SV2-f(2R.6S V2,6-dimethvlmorpholin-4-vll-1 -methvl-2-oxoethvlV2> 
oxopvrrolidln-3-vl)naphthalene"2"Sulfonamide 
25 Mass spectrum: Found: MH^ 494 
H.p.l.c. (1)Rt 3.15min 

Example 49 

6-ChlQro-N4(3S)-1-rnS)-2-(3,4-dihvdrQ-1,6-naphthvridin-1(2HVvlV1-methvl-2-^^^ 
30 oxopvrrolidin"3"Vl>naphthalene"2-sulfonamide 
Mass spectrum; Found: MH^ 513 
H.p.l.c. (1) Rt2.66min 

Example 50 

35 6-Chloro-N-(f3SV14(1S)-1-methvl>-24nS.4S)-2-oxa-5-azabicvclor2.2.11hept-5-vlV^^ 
oxoethvll-2-oxopvrrolidin-3"Vl)naphthalene"2-sulfonamide 
Mass spectrum; Found; MH^ 478 
H.p.l.c, (1) Rt2.93min 



40 



Example 51 
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N-(f 3S)-1 4( 1 S)-24(1 R,4S)-2-Azabicvclor2,2. 1 1hept-2-vlM -methvl-2-oxoethvl)-2- 
oxopvrrQlidin-3-vl)-6-chlQronaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH* 476 
H.p.Lc. (1)Rt3.17min 

5 

Example 52 

6-ChlorQ-N-f (3SV1 -fd SV1 -methvl-2-oxQ-2-(2-pvridin-4-vlpvrrolidin-1 -vnethvn-2- 
oxopvrrolidin-3-vl>naphthalene"2-sulfonamide formate 
Mass spectrum: Found: MH^ 527 
10 H.pJ.a (1)Rt2.67min 

Example 53 

6-ChlQro-N4f 3S V1 -U 1 S)~1 -methvl-2-oxo-2-(2-pvridin-4-vlpvrrolidin-1 -vnethvn-2- 
oxopvrrolidin-3-vl>naphthalene-2--sulfonamide formate 
15 Mass spectrum: Found: MH^ 527 
H.p.l.c. (1) Rt2.66min 

Example 54 

6-Chloro-N-(1 4( 1 S)-1 -methvl-2-(4-methvlpiperazin-1-vn-2-oxoethvn-2-oxopvrrolidin-3- 
20 vl}naphthalene-2-sulfonamide 

Using Intermediate 38, and the syntlietic procedure described for Example 1, tfie title 

compound was prepared. 

Mass spectrum: Found: MH^ 479 

Kp.l.c, (1) Rt 2.93mln 
25 Using similar chemistry, the following was prepared: 

Example 55 

N-(1 "fd S)-2-Azepan-1 -vl-1 ■methvl-2-oxoethvl1-2-oxopvrrolidin-3-vl>-6-chloronaphthalene-2- 
sulfonamide 
30 Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt2.93min 

Example 56 

N-((3S)-1 -f(1 S)-2-(2-Azabicvclor2.2.21oct-2--vl V1 -methvl-2-oxoethvn-2-oxopvrrolidin-3-vlV6- 
35 chloronaphthalene-2-sulfonamide 
Mass spectrum: Found: MH"" 490 
H.p.l.c. (1) Rt 3.28min 



Example 57 
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6-ChlorQ~N4(3R)-14f1SV1-methvl-2-oxo-2-piperidin-1-vlethvn-2~QXOPvr^^ 
vl>naphthalene-2-sulfonamide 

Using Intermediate 31, and the synthetic procedure described for Example 1, the title 
compound was prepared. 
5 l\/lass spectrum: Found: MH^ 464 
H.p.Lc. (1) Rt 3,28min 

Using similar chemistry, the following were prepared: 
Example 58 

10 6-ChlQro-N~((3R)-14MSV1-methvl-2-morpholin-4-vl-2-oxoethvn--2-oxopvrrolidin~3- 
vl>naphthalene-2-sulfQnamide 
Mass spectrum; Found: MH^ 466 
H.p.l.c. (1) Rt2.96mln 

15 Example 59 

6-Chloro-N4(3RV14(1SV1-methvl-2--QXO--2--pvrrolidin-1-vlethvn-2-oxopvrrolidin-^^ 
vilnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 450 
H.p.l.c. (1)Rt3.12min 

20 

Example 60 

6-Chloro-N-f(3RV14(1S)-1-methvl-2--r(2RV2-methvlpiperidin-1-vn--2-oxoethvl>-2- 
oxQPvrrolidin-3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 478 
25 H.p.l.c. (1)Rt3.38min 

Example 61 

6-Chloro-N-r(3RV1-((1SV2424(diethvlamino)methvnpiperidin-1-vlV1-methvl-2-^^^ 
oxopvrrolidin-3-vnnaphthalene-2-sulfonamide 
30 Mass spectrum: Found: MH^ 549 
H.p.l.c. (1)Rt2.67min 

Example 62 

5'~ChlorQ-N-{(3SV1-r(1SV1-methvl-2-morpholin-4-vl-2-QXoethvn-2-oxopvrrolidin~3-vl)^^ 

35 _bithiophene-5-sulfonamide 

fert-Butyl (2S)-2-((3S)-3-{[(5'-chloro-2,Z-bithien-5-yl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoate (0.21 7g) was dissolved in DCM (2ml) and treated with trifluoroacetic acid 
(2ml) and stirred at room temperature for 2h. The mixture was then concentrated under 
reduced pressure to give an oil which was subsequently dissolved in DCM (5ml) and treated 
40 with 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.256g), HOBT (0.1 84g) 
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and triethylamine (0.375ml). After the solution had been stirred at room temperature for 
30min, morpholine (0,117ml) was added and the resultant mixture stirred for a further 20h. 
The mixture was concentrated under reduced pressure and the residue partitioned between 
DCM and water. The organic component was washed with water and brine, and 
5 concentrated under reduced pressure. The residue was purified using SPE (silica, eluting 
with cyclohexane; cyclohexanerethyl acetate 4:1, 1:1, 1:4; ethyl acetate; methanohethyl 
acetate 1:10; methanol) to give the title compound (0.078g) as a white solid. 
Mass spectrum: Found: MH* 504 
H.p.l.c. (1)Rt3.17min 

10 NMR (D4MeOH): 5 7.61 (1H, d), 7.23(1 H, d), 7,22(1 H, d), 7.03(1 H, d), 5.04(1 H, q), 
4,21 (1H, dd), 3.69-3.46(9H, m), 3.39-3.35(1 H, m), 2.39(1 H, m), 1.86(1H, m), 1.30(3H, d) 
ppm. 

Example 63 

15 5'-ChlQro-N-((3SV14(1SV1-methvl-2-oxo-2-r(2SV2-(pvrrolidin-1-vlmethvl)pvrrQlidin-1-- 
vnethvl)-2"OXOpvrrolidin"3-vl)-N-(2-oxobutvn--2,2"bithiophene-5-sulfonamide 
Using Intermediate 71 and the synthetic procedure described for Example 62, the title 
compound was prepared. 
Mass spectrum: Found: MH* 641 

20 H.p.l.c. (1) Rt2.98min 

Example 64 

(E)-2-(4-ChlQrophenvl)-N-((3S)-1-inSV1-methvl-2-oxQ-24(2S)-2-(pvrrQlidin^ 
vlmethvhpvrrolidln-1-vnethvl)-2-oxopvrrolidin-3-'Vl)-N-(2-oxobutvl)ethenesulfonamide formate 
25 Using Intermediate 72 and the synthetic procedure described for Example 62, the title 
compound w as prepared. 
Mass spectrum: Found: MH* 579 
H.p.l.c. (1) Rt2.75min 

30 Example 65 

6-Chloro-N-((3SV1 4(1 SV1 -methvl-2-oxo-24(2S)-2-(pvrrolidin-1 -vlmethvnpvrrolidin-l - 
vnethvlV2-oxopvrrolidin-3-vn-N-(2-oxobutvn-1-benzQthiophene-2"SUlfQnamide 
Using Intermediate 73 and the synthetic procedure described for Example 62, the title 
compound w as prepared. 
35 Mass spectrum: Found: MH* 609 
H.p.l.c. (1) Rt2.77min 

Example 66 

5-Chloro--N--((3SV1-((1SV1-methvl-2-oxo-24(2SV2-(pvrrolidin-1-vlmethvl)pvrrQlidin-1- 
40 vnethvlV2-oxQPvrrolidin-3-vn-N--(2-oxobutvl)-1-benzQthiQPhene~2"SUlfQnamide 
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Using Intermediate 74 and tlie synthetic procedure described for Example 62, the title 

compound w as prepared. 

Mass spectrum: Found: MH^ 609 

H.p.Lc. (1)Rt2.77min 

5 

Example 67 

5'-Chloro-N-a3S)-1 -((1 S)-1 -methvl-2-oxQ-2-r(2S)-2-(pvrroridin-1 -vlmethvl)pvrrQlidin-1 ■ 

vnethvlV2-oxopvrrolidin-3-vn-2,2'-bithiophene-5"Sulfonamide 

tert-Butyl (2S)-2-((3S)-3-{[(5'-chloro-2,2'-bithien-5-yl)sulfonyl]amino}-2-oxopyrroli 
10 yOpropanoate (0.21 7g) was dissolved in DCM (2ml) and treated with trifluoroacetic acid 
(2ml) and stirred at room temperature for 2h. The mixture was then concentrated under 
reduced pressure to give an oil which was subsequently dissolved in DCM (5ml) and treated 
with 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.256g), HOBT (0.1 84g) 
and triethylamine (0.375ml). After the solution had been stirred at room temperature for 
15 30min, (S)-(+)-1-(2-pyrrolidinylmethyl)pyrrolidine (0.219ml) was added and the resultant 
mixture stirred for a further 20h. The mixture was concentrated under reduced pressure and 
the residue partitioned between DCM and water. The organic component was washed with 
water and brine, and concentrated under reduced pressure. The residue was purified using 
SPE (silica, eluting with cyclohexane; cyclohexane:ethyl acetate 4:1, 1:1, 1:4; ethyl acetate; 
20 methanokethyl acetate 1:10; methanol) to give the title compound (0.042g) as a white solid. 
Mass spectrum: Found: MH^ 571 
H.p.Lc. (1)Rt2.77min 

Example 68 

25 (E)-2-(4-ChlorophenvlVN4(3S)-14(1S)-1-methvl-2--morpholin--4-vl-2-oxoethvn-2-- 
oxQPvrrolidin-3-vl}ethenesulfonamide 

Using Intermediate 68 and the synthetic procedure described for Example 62, the title 
compound was prepared. 
Mass spectrum: Found: MH"" 442 
30 H.p.Lc. (1)Rt2.86min 

'H NMR (CDCl3):5 7.46(1 H, d), 7.44(2H, d), 7.38(2H, d), 6.89(1 H, d). 5.35(1 H, br.d). 
5.05(1 H, q), 4.00(1 H, m), 3,69-3.48(9H, m), 3.35(1 H, m), 2.62(1 H, m), 2.06(1 H, m), 1.33(3H, 
d) ppm. 

35 Example 69 

N2-ir(EV2-(4-ChloroDhenvnethenvnsulfonvlVN2-U3SV1 -Fd SV1 -methvl--2-morpholin-4-vl-2- 
0XQethvn-2"OXQPvrrolidin-3-vl>qlvcinamide 

Using Intermediate 75 and the synthetic procedure described for Example 62, the title 
compound was prepared. 
40 Mass spectrum: Found: MH"" 499 
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H.p.I.c. (1)Rt2.81min 
Example 70 

(EV2-(4-Chlorophenvl)-N-((3SV1-((1SV1-methvl-2-QXQ-2-r(2SV2-(^ 
5 vlmethvnpvrrolidin-1 -vnethvl)-2-oxopvrrol{din-3-vnethenesulfonamide 

Using intermediate 68 and the synthetic procedure described for Example 67, the title 

compound was prepared. 

Mass spectrum: Found: MH^ 509 

H.p.I.c- (1) Rt2.5min 

10 

Example 71 

N24(5'-Chloro-2,Z-bithien-5-vnsulfonvn-N24(3S)-14(1SV1-methvl-2-mQrphQlin-4-^^ 
oxoethvn-2-oxopvrrolidin-3"Vl)qlvcinamide 

Using Intermediate 76 and the synthetic procedure described for Example 62, the title 
1 5 compound was prepared. 

Mass spectrum: Found: MH^ 561 
H.p.I.c. (1) Rt2.96min 

Example 72 

20 5'-Chloro-N-(cvanomethvl VN-I(3S)-1 4(1 S)-1 ■methvl-2-morpholin-4-vl-2-oxoethvn-2- 
oxopvrroiidin-3-vl>-2,Z-bithiQphene-5-sulfonamide 

Using Example 62 and the synthetic procedure described for Example 293, the title 
compound was prepared. 
Mass spectrum: Found: MH* 543 
25 H.p.I.c. (1)Rt3.34min 

Using similar chemistry, the following were prepared: 

Example 73 

Methyl N4(5'-chlQro-2.Z-bithien-5-vnsulfonvn-N4(3SV14(1S)--1-methvl-2~morphQiin-4-vl-2- 
30 oxoethvl1"2-oxopvrrolidin-3-vl>glvcinate 
Mass spectrum: Found: MH^ 576 
H.p.I.c. (1)Rt3.34min 

Example 74 

35 5'-Chloro-N4(3SV14(1S)>-1-methvl-2--morphQrin-4-vl-2--oxQethvn-2-oxopvrrQlidin-3-vlVN'(2^ 
oxobutvl)"2,2'-bithiophene-5-sulfonamide 
Mass spectrum: Found: MH"" 574 
H.p.I.c. (1)Rt3.4min 

40 Example 75 
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N-f (5'-ChlQrQ-2,Z-bithien-5-vl)sulfonvn-N-^(3S VI 4(1 S)-1 -methvl-2-morpholin-4-vl-2- 
oxQethvn-2-oxQPvrrolidin"3-vl)qlvcine 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
Example 73, 
5 Mass spectrum: Found: MH^ 562 
H.pJ.c. (1)Rt3.21min 

Example 76 

(E)-2-(4-ChlorophenvlVN-(cvanomethvn-N4(3SV1 4(1 S VI ■methvl-2-morpholin-4-vl-2- 
10 oxoethvl1"2"OXOPvrrolidin"3-vl)ethenesulfonamide 

Using Example 68 and bromoacetonitrile, and the synthetic procedure described for 

Example 293, the title compound was prepared. 

Mass spectmm: Found: MH^ 481 

H.p.Lc. (1)Rt3.05min 
1 5 Using similar chemistry, the following were prepared: 

Example 77 

(E)-2-(4-Chlorophenvn-N4(3S)-1 4(1 S V1 -methvl-2-morpholin-4-vl-2-oxoethvn-2- 
oxopvrrolidin-3-vlVN-(2-oxobutvl)ethenesulfonamide 
20 Mass spectrum: Found: MH^ 512 
H.p.Lc. (1)Rt 3.11min 

Example 78 

Methyl N4f(E)-244-chlorophenvnethenvnsulfonvlVN4(3S VI 4(1 SV1 ■methvl-2-morpholin-4-vl- 
25 2-oxoethvn-2-oxopvrrolidin-3-vl|glvcinate 
Mass spectrum: Found: MH"^ 514 
H.p.l.c. (1) Rt 3.05min 

Example 79 

30 N4r(E)-244-ChlorophenvnethenvnsulfonvlVN4(3SV14nsV1-methvl-2-morpholin-4-vl-2- 
oxoethvl1"2-oxQPvrrolidin-3-vl>glvcine 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
Example 78. 

Mass spectrum: Found: MH"^ 500 
35 H.p.Lc. (1)Rt2.9min 



Example 80 

(EV244-ChlorophenvlVN4(3SV14(1SV1-methvl-2-oxo-2-piperidin-1-vlethvn-2-oxopvrrolid^ 
3-vl>ethenesulfonamide 
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fert-Butyl (2S)-2-[(3S)-3-({[(E)-2-(4-chlorophenyl)ethenyllsulfonyl}amino)-^^^ 
yljpropanoate (0,1 92g) was dissolved in DCM (2ml) and treated with trifluoroacetic acid 
(2ml) and stirred at room temperature for 2h. The mixture was then concentrated under 
reduced pressure to give an oil which was subsequently dissolved in DCM (5ml) and treated 
5 with 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.256g), HOBT (0.184g) 
and triethylamine (0.375ml). After the solution had been stirred at room temperature for 
30min, piperidine (0.133ml) was added and the resultant mixture stirred for a further 20h. 
The mixture was concentrated under reduced pressure and the residue partitioned between 
DCM and water. The organic component was washed with water and brine, and 
10 concentrated under reduced pressure. The residue was purified using SPE (silica, eluting 
with cyclohexane; cyclohexane:ethyl acetate 4:1, 1:1, 1:4; ethyl acetate; methanohethyl 
acetate 1:10; methanol) to give the title compound (0.042g) as a white solid. 
Mass spectrum: Found: MH^ 440 
H.p.I.c. (1)Rt3.1min 

15 

Example 81 

Methyl N4r(E)-2-(4-chlorophenvnethenvnsulfonvll-N4(3S)-1 4(1 S)-1 -methvl-2-oxo-2- 

piperidin"1-vlethvn"2-QXQPvrrQlidin-3-vl)glvcinate 

Using Example 80 and methyl bromoacetate, and the synthetic procedure described for 
20 Example 293, the title compound was prepared. 
Mass spectrum: Found: MH"*^ 512 
H.p.I.c. (1) Rt3.3min 

Using similar chemistry, the following was prepared: 
25 Example 82 

(EV2-(4-ChlorophenvlVN-(cvanQmethvlVN4(3SV1-rnS)-1-methvl-2-oxQ-2-piperidin-1^ 
vlethvl1-2-oxopvrrolidin-3"Vl>ethenesulfonamide 
Mass spectrum: Found: MH^ 479 
H.p.I.c. (1) Rt3.31min 

30 

Example 83 

N4r(E)-2-(4-ChlorophenvnethenvnsulfonvlVN-((3S)-1-r(1S)-1-methvl-2-oxQ-2-pip 
vlethvn-2-oxopvrrolidin-3-vl>glvcine 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
35 Example 81. 

Mass spectrum: Found: MH^ 498 
H.p.I.c. (1)Rt3,16min 



Example 84 
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N-f (3S)-1 -U 1 S)-2-r3-Aminopiperidin-1 -vl VI -methvl-2-oxQethvn-2-oxopvrrolidin>3-vl}'-6- 
chlQronaphthalene-2-sulfonamide 

tert-Butyl 1-[(2S)-2-((3S)-34[(6-chloro-2-naphthyl)sulfonyl]amino^2-oxopyrron 
yl)propanoyl]piperidin-3-ylcarbamate (0,6g) was dissolved in DCM (1 1 ml) and trifluoroacetic 
5 acid (11ml) was added. The mixture was stirred at room temperature for 2h and then 
concentrated under reduced pressure. The residue was dissolved in water (5ml) and 
ammonia solution (0.88%; 1ml) added. The resultant aqueous mixture was extracted with 
DCM. The combined organic extracts were dried (over magnesium sulphate), filtered and 
concentrated under reduced pressure to give the title compound (0.38g) as a white foam. 
10 Mass spectrum: Found; MH"^ 479 
H.p.Lc. (1)Rt2.71min 

Example 85 

6-Chloro-N4(3SV14(1SV1-methvl-2-(3-methvlpiperidin-1-vlV2-oxoethvn-2-oxopvrrolid 
15 vl>naphthalene"2-sulfonamide 

To polymer N-cyclohexylcarbodiimide-N'-propyloxymethyl polystyrene (0.038g) in an 
Alltech™ tube was added a solution of (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}- 
2-oxopyrrolidin-1-yI)propanoic acid (0.007g) in DCM (0.9ml) followed by 3-methylpiperidine 
(0.0025g) in DMF (0.1ml) and N,N-diisopropylethylamine (0.006ml). The mixture was shaken 

20 at room temperature for 4 days. The tube was drained, the filtrate collected and the resin 
washed with DCM. The combined DCM solutions were concentrated under reduced 
pressure and the residue purified by mass directed preparative h.p.l.c. to give the title 
compound (0.0023g) as a white solid. 
Mass spectrum: Found: MH* 478 

25 H.p.l.c. {1)Rt3.25min 

Using similar chemistry, the following were prepared: 

Example 86 

6-Chloro-N-((3SV1-((1S)-243-(hvdroxvmethvnpiperidin-1-vn-1-methvl-2~oxoethvlV2- 
30 oxopvrrolidin-3-vl)naphthalene-2"Sulfonamide 
Mass spectrum: Found: MH"^ 494 
H.p.l.c. (1)Rt2.93min 

Example 87 

35 N-|14(2SV2>-((3S)-3-(r(6-Chloro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1- 
vl)prQpanovllPioeridin-3-vl>acetamide 
Mass spectrum: Found: MH"^ 521 
H.p.l.c, (1) Rt 2.86 and 2.97min (two diastereoisomers) 
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6-ChlQro-N-((3SV14(1SV1-methvl~2-QXQ-2-f3-(1H-pvrrol-1-vlm 
oxQPvrrolidin~3-vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 543 
H.pJ.c. (1)Rt3.57min 

5 

Example 89 

6-ChlQrQ-N-((3SV14nS)-2-(3,3~dimethvlpiperidin-1-vlV1-methvl-2-oxQethvn 
3-'Vllnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 492 
10 H.p.La (1)Rt3.51min 

Example 90 

6-ChlQro-N-((3SV14(1SV1-methvl-2-(2-methvlpiperidin-1-vlV2-oxoethvll-2-oxopvrrolidin 
vl)naphthalene-2-sulfonamide 
1 5 Mass spectrum: Found: MH^ 478 
Kp.l.c. (1) Rt 3.21min 

Example 91 

6-ChlQro-N-((3S)-1-{(1S)-1-methvl-2-oxo-243-(trifluoromethvnpiperidin-1-^^ 
20 oxopvrrolidin-3"Vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 532 
H,p.l.a (1) Rt 3.52min 

Example 92 

25 6-ChlQro-N-((3S)-1-l(1S)-1-methvl-2-oxo-242-(2-pvrrolidin-1-vlethvnpiperidin-1^ 
QXQPvrrolidin~3-vl)naphthalene-2-sulfQnamide formate 

The title compound was isolated from a crude reaction mixture using mass directed 
preparative li.p.Lc. 
Mass spectrum: Found: MH^ 561 
30 H.p.Lc. (1)Rt2,8min 

Example 93 

6-Chloro-N-l(3S)-1 4( 1 S)-2-(3-methoxvpiperidin-1 -vh-l "methvl-2-oxoethvl1-2-oxopvrrQlidin-3- 
vl)naphthalene-2-sulfonamide 
35 Mass spectrum: Found: MH* 494 
H.p.Lc. (1)Rt3.04min 

Example 94 

6~Chloro-N4(3S)-14MSV1-methvl-244-methvlpiperidin-1--vlV2-Qxoethvn"2-oxop^^^^ 
40 vl)naphthalene-2-sulfQnamide 
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Mass spectrum: Found; MH^ 478 
H.p.Lc. (1) Rt 3.43min 

Example 95 

5 6-Chloro-N4(3SV1 1 S V2-(3-hvdroxvpiperidin-1 -vH-l -■methvl-2-oxoethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 480 
H.p.l.c. (1) Rt 3.05min 

10 Example 96 

6-Chloro-N-f f3S)-1 -U 1 SV1 ■methvl-2-octahvdroauinolin-1 (2H)-vl-2-oxoethvn"2-QXOPvrrolidin- 
3-vl>naphthalene"2-sulfQnamide 
Mass spectrum: Found: MH^ 518 
H.p.Lc. (1) Rt3.55min 

15 

Example 97 

6-Chloro-N4(3S)-1 -U 1 S)-2-(4-hvdroxvpiperidin-1 -vO-l -methvl-2-oxoethvn-2-oxopvrrQlidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 480 
20 H.p.Lc. (1)Rt3.00min 

Example 98 

6-ChlorQ-N-((3S)-1-((1S)-242-(hvdrQxvmethvl)piperidin-1-vn-1-methvl-^^^ 
oxQpvrrQlidin-3-vl)naphthalene-2-sulfonamide 
25 Mass spectrum: Found: MH"^ 494 
H.p.Lc. (1) Rt3.16min 

Example 99 

14(2S)-2-((3S)-34r(6-ChlorQ-2-naphthvnsulfQnvnaminoV2-oxopvrrQlidin-1~vnprQpanovn-N,^ 
30 diethvlpiperidine-3-carboxamide 
Mass spectrum: Found: MH^ 563 
H.p.Lc, (1)Rt3.27mln 

Example 100 

35 6^Chloro-N-((3S)-1 4(1 SV1 -methvl-2-QXo-2-f2-phenvlpiperidin-1 -vnethvn-2-oxQPvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH"" 530 
H.p.l.c, (1) Rt 3.68min 

40 Example 101 



wo 02/100886 



PCT/GB02/02586 



123 

6-ChlorQ-N-((3S)-1 4( 1 S)-1 -methvl-2-oxo-2-(3-phenvlpiperidin-1 ■vnethvll"2-QXQPvrrolidin-3- 
vl)naphthalene"2-sulfonamide 
Mass spectrum: Found: MH* 540 
H.p.Lc. (1) Rt 3.66min 

5 

Example 102 

6-Chloro-N-((3S)-1 -(( 1 S)-1 -methvl-2-oxo-242-(pvrrQlidin-1 -vIcarbonvDpiperidin-l -vnethvl)-2>- 
oxopvrrolidin~3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 561 
10 H.p.l.c. (1)Rt3.32min 

Example 103 

6-Chloro-N-(f3SV1-((1S)-2~r4-(dimethvlamino)piperidin-1-vn-1-methvl-2~oxoet 
oxQPvrrolidin-3-vnnaphthalene-2-sulfonamide formate 
15 Mass spectrum: Found: MH^ 508 
H.p.l.a (1)Rt2,64min 

Example 104 

14f2SV2-a3SV3-ff(6-Chloro-2-naphthvnsulfonvnaminoV2-oxQPvrrQlidi^ 
20 dimethvlproiinamide 

Mass spectrum: Found: MH"" 521 
H.pJ.c. (1) Rt 3.05min 

Example 105 

25 N414(2SV2~((3S)-3-lf(6-Chloro-2--naphthvnsulfonvnaminoV2-oxopvrrolidin-1- 
vl)propanQvnpvrrQlidin-3-vl)acetamide 
Mass spectrum: Found: MH^ 507 
H.pJ.c. (1) Rt2.96min 

30 Example 1 06 

6-Chloro-N-{(3S VI 4( 1 S V2-(3-hvdroxvpvrrolidin-1 -vIVI -methvl-2-oxQethvll-2-Qxopvrrolidin-3- 
vl)naphthalene-2~sulfQnamide 
Mass spectrum: Found: MH"^ 466 
H.p.l.c. (1) Rt2.95min 

35 

Example 107 

Methyl 14(2S)-2-a3SV34f(6-chlorQ-2-naphthvl)sulfQnvnaminQV2-QxopvrrQlidin-1- 

ynpropanovH-L-prolinate 
Mass spectrum: Found: MH"^ 508 
40 H.p.Lc, (1)Rt3.2min 
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Example 108 

6-ChlorQ-N-((3S)-1 -1(1 SV2-(4-methQxvDiperidin-1 -vIVI -methvl-2-oxoethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
5 Mass spectrum: Found: MH"*^ 494 
H.p.l.c. (1)Rt3.17min 

Example 109 

6-Chloro-N-((3SV1 -f( 1 S V2-r4--(hvdroxvmethvl)piperidin-1 -vIM -methvl-2-oxoethvl)-2- 
10 QXQPvrrolidin-3"Vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 494 
H.p.l.c. (1)Rt3.06min 

Example 110 

15 Methyl 14(2S)-2-(f3S)-34r(6-chlQrQ-2-naphthvnsulfonvl1aminQ>-2-oxopvrrQlidin-1- 

vl)propanovnpiperidlne-4-carboxvlate 
Mass spectrum: Found: MH^ 522 
H.p.l.c. (1) Rt 3.32min 

20 Example 1 1 1 

Methyl 1-r(2SV2-((3S)-3--(r(6-chlQro-2-naphthvnsulfonvnaminQV2--QXopvrrQlidin-1- 
vnpropanovnpiperidine-3-carboxvlate 
Mass spectrum: Found: MH^ 522 
H.p.l.c. (1) Rt 3.32min 

25 

Example 112 

2414(2S)-2--((3S)--34r(6-Chloro-2-naphthynsulfonvnaminoV2-oxopvrrolidin-1- 
vl)propanoynpyrrolidin-2-vl>acetamide 
Mass spectrum: Found: MH^ 507 
30 H.p.l.c. (1)Rt2.98min 

Example 113 

N-{14(2SV2-((3S)-3-(r(6-Chloro-2-naphthvl)$ulfonynamino>-2-oxopvrrolidin-1- 
vnprQpanQynpiperidin-4-yllacetamide 
35 Mass spectrum: Found: MH^ 521 
H.p.l.c. (1)Rt2.98min 

Example 114 

6-Chloro-N-((3S VI -r( 1 S)-1 ■methvl-2-oxo-2-(3-oxopiperazin-1 "yl)ethvl1-2-oxQPvrrolidin-3- 
40 vl>naphthalene"2"Sulfonamide 
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Mass spectrum: Found: MH^ 479 
H.p.I.c, (1)Rt2.94min 

Example 115 

5 6-Chloro-N-f(3S)-1-((1SV1-methvl-2-(34(methvtamino)methvnpvrrolidin~^ 
oxopvrrolidin-3-vl1naphthalene-2-sulfonamide formate 
Mass spectrum: Found: MH^ 493 
H.p.Lc. (1) Rt2.65min 

10 Example 1 1 6 

6-ChlQro-N-^(3S)>1-f(1S)-1"methvl-2-oxQ-2-(4-phenvlpiperidin~1-vl)eth 
vl)naphthalene-2"SulfQnamide 
Mass spectrum: Found: MH* 540 
H.p.Lc. (1)Rt3.64min 

15 

Example 117 

N4(3S)-1-r(1SV2-(4-Acetvlpiperidin-1-vlV1-methvl-2-oxoethvl1-2-oxopvrrolidin 
chloronaphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 506 
20 H.p.Lc. (1)Rt3.16min 

Example 118 

N41"r(2S)-2-((3S)-34r(6-ChlorQ-2-naphthvl)sulfonvnaminQ>-2-oxQPvrrolidin-1- 
vnpropanovl1pvrrQlidin-'3"Vllbenzamide 
25 Mass spectrum: Found: MH^ 569 
H.p.Lc. (1) Rt 3.28min 

Example 119 

6-ChlQrQ-N~((3SV1-((1SV2-[(2RV2-(methoxvmethvnpvrrolidin~1-vn-1-methvl-2-oxQeth 
30 oxopvrrolidin-3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 494 
H.p.Lc. (1) Rt3.24min 

Example 120 

35 Ethyl 1-r(2S)-2-f(3S)-34f(6-chloro-2-naphthvl)sulfonvnaminG>-2>-oxopvrrolidin-1- 

vl)propanovllpiperidine-2-carboxvlate 
Mass spectrum: Found: MH"" 536 
H.p.Lc. (1)Rt3.49min 



40 Example 121 
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6-ChlorQ-N-((3S)-14nSV1-m6thvl-2-(2-methvlpvrrolidin-1-vl)-2-oxQethvn 
vl}naphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 464 
H.p.La (1) Rt3.27min 

5 

Example 122 

6-ChlQrQ-N4(3SV14nS)-1-methvl-2-oxo-2-(4-pvrrolidin-1-vlpiperidin-1-vlte^^ 
oxopvfTolidin"3-vl>naphthalene"2"Sutfonamide 
Mass spectrum: Found: MH^ 533 
10 Kp.l.c. (1)Rt2.65min 

Example 123 

1-r(2SV2-f(3S)-3-(r(6-ChlQrQ-2-naphthvnsulfonvnaminQ>-2-oxopvrrolidin-1- 
vOpropanovllprolinamide 
1 5 Mass spectrum: Found: MH"^ 493 
H.p.l.c. (1) Rt2.95min 

Example 124 

6-Chloro-N-a3SV14(1S)-1-methvl-2-r2-(4-methvlpvridin-2-vnpvrrolidin-1-vn-^^^^ 
20 oxQPvrrolidin-3-vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 541 
H.p.Lc. (1) Rt 3.0min 

Example 125 

25 6-Chloro-N4(3SV14nS)-2-(3-isopropvltetrahvdropvrimidin-1(2H)-vlV1-methv^ 
oxQPvrrolidin'-3~vl}naphthalene"2-sulfonamide 
Mass spectrum: Found: MH^ 507 
H.p.l.c. (1) Rt2.69min 

30 Example 126 

6-ChlQrQ"N-((3SV14(1S)-1-methvl-2-f(2SV2-(mQrpholin-4-vlmethvnDvrrolidin-1-vll^ 
oxoethvl}-2-oxopvrro]idln-3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 549 
H.p.l.c. (1) Rt2.68min 

35 

Example 127 

6-ChlorQ-N4(3SV1-r(1S)-1-methvl-2-QXO-2-(4.6.7,84etrahvdrQ>^5H-thienQf3.2-c1azepin-^ 
vnethvn-2"OXopvrroridin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 532 
40 H.p.l.c. (1)Rt3.54min 
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Example 128 

6-Chloro-N4(3S)-14(1SV1-methvl-2-QXQ-2-f3,4,6,74etrahvdrQ-5H-im'i^ 
vnethvn"2"QXQPvrrolidin-3-vl>naphthalene"2"SulfQnamide 
5 Mass spectrum: Found: MH^ 502 
H-p.l.c. (1)Rt2.67min 

Example 129 

6-Chloro-N4(3S)-1 -r(1 S)-1 -methvl-2-oxo-2-(3,5,6,7-tetrahvdro-4H-f 1 ,2.31triazolor4,5- 
10 b1pvridln-4-vl)ethvn"2-oxopvrrolidin-3-vl>naphthalene-2--sulfonamide 
Mass spectrum: Found: MH^ 503 
H.p.l.c. (1) Rt3.33min 

Example 130 

15 6-ChlQro-N-((3S)-1 -fd S)-2-(3.4-dihvdroquinQlin-1 (2H)-vl V1 -methvl-2-oxoethvlV2- 
oxopvrrolidin"3-vl>naphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 512 
H.p.l.c. (1)Rt3.59min 

20 Example 131 

6-ChlQro-N-{(3S)-1 4(1 S V2-(3,4-dihvdroisoquinolin-2n HVvH-l -methvl-2-oxoethvn-2- 
oxopvrrQlidin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 512 
H.p.l.c. (1) Rt 3.52min 

25 

Example 132 

6-Chloro-N4(3S)-14(1SV2-(2.3-dihvdro-1H-indol-1-vlV1-methvl-2-oxoeth 
3~vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 498 
30 H.p.l.c. (1)Rt3.58min 

Example 133 

6-Chloro-N-((3S)--1 4(1 S V2-(1 ,3-dihvdro-2HHsoindol-2-vn-1 ■methvl-2-oxoethvn-2- 
oxQPvrrQlidin-3"Vl)naphthalene-2~sulfonamide 
35 Mass spectrum: Found: MH"^ 498 
H.p.l.c. (1)Rt3.44min 

Example 134 

6-ChlorQ-N4(3S)-14(1S)-1-methvl-2-oxo-241,3.4.54etrahvdro-2H-2-benzazepin-2-vneth 
40 2"Oxopvrrolidin-3-vl)naphthalene"2-sulfonamide 
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Mass spectrum: Found: MH^ 526 
H.p.Lc. (1)Rt3.57min 

Example 135 

5 14(2SV2-((3S)-34r(6-ChlQro-2-naphthvlteulfQnvnamino>-2-oxopvTO^ 
proline 

The title compound was prepared by alkaline hydroysis (lithium hydroxide) of the 
corresponding methyl ester. Example 107. 
Mass spectrum: Found: MH* 494 
10 H.p.l.c. (1)Rt3.03min 

Example 136 

14(2SV2-((3SV34r(6-Chioro-2-naphthvnsulfonvnaminoV2-oxopvrrolidin-1^ 
vl)propanovnpiperidine-3-carboxvlic acid 
15 The title compound was prepared by alkaline hydrolysis (lithium hydroxide) of the 
corresponding methyl ester, Example 111. 
Mass spectrum: Found: MH^ 508 
H.p.l.c. (1)Rt3.0min 

20 Example 1 37 

1-f(2S)-2-((3SV3-ff(6-Chloro-2-naphthvnsu[fonvl1amino)-2-oxopvrrondin-^ 
vl)prQpanovnpiperidine-4-carboxvlic acid 
Mass spectrum: Found: MH* 508 
H.p.l.c. (1)Rt3.01min 

25 

Example 1 38 

6-Chloro-N4(3SV1-r(1SV1-methvl-2-(4-methvl-5-oxo-1.4-diazepan-1-vlV2-oxoethv^ 
oxopvrrolidin-3-vl>naphthalene"2"SulfQnamide 
Mass spectrum: Found: MH"^ 507 
30 H.p.l.c. (1)Rt3.01min 

Example 139 

6-Chloro-N-((3S V1 4( 1 S VI -methvl-2-oxo-2-(5-oxo-1 .4-diazepan-1 ■vnethvn-2-oxopvrrolidin-3- 
vl)naphthalene-2-sulfQnamide 
35 Mass spectrum: Found: MH^ 493 
H.pJ.c. (1) Rt 2.95min 



Example 140 

6-Chloro-N-f ( 3S)-1 4( 1 S)-1 -methvl-2-oxo-2-thiomorDhQlin-4-vlethvl1-2-oxopvrrolidin-3- 
40 vl>naphthalene-2-sulfonamide 
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Mass spectrum: Found: MH^ 482 
H.plc. (1)Rt3.34min 

Example 141 

5 6-Chloro-N-f (38 VI -fd SV2-f 2,5-dihvdro-1 H-Pvrrol-1 -vH-l ■methvl-2-oxoethvn-2-oxopvrrolidin- 
3"Vllnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 448 
H.p.l.c. (1)Rt3.08min 

10 Example 142 

6-Chloro-N-l(3S)-1 -[( 1 S)-1 ■methvl"2-(2-methvlmorpholin-4-vl)-2-oxoeth vn-2-oxopvrrolidin-3- 
vi>naphthalene-2'-$ulfonamide 
Mass spectrum: Found: MH^ 480 
H.p.l.c. (1)Rt3.17min 

15 

Example 143 

6-ChlQro-N4(3S V1 -[( 1 S)-1 -methvl-2-(4-methvl-1 ,4-diazepan-1 -vlV2-oxQethvn-2- 
oxopvrrolidin-3-vl}naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 493 
20 H.p.l.c. (1)Rt2.64min 

Example 144 

6-ChlQro-N4(3S)-14(1SV2-(3.6-dihvdropvridin-1(2HWI)-1-methvl-2-QXoeth 
oxQpvrrolidin~3-vl>naphthalene"2~sulfonamide 
25 Mass spectrum: Found: MH^ 462 
H.p.l.c. (1) Rt 3.3min 

Example 145 

6-Chloro-N-((3SV1 1 S)-2-(1 J -dioxidothiomorphQlin-4-vl VI -methvl-2-oxoethvlV2- 
30 oxopvrrolidin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 514 
H.p.l.c, (1) Rt 3.12min 

Example 146 

35 6-Chloro-N-l(3S)-1 -[( 1 S)-2-(3-hvdroxvauinoxalin-1 (2H)-vn-1 -methvl-2-oxoethvn-2- 
oxopvrrolidin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 527 
H.p.l.c. (1)Rt3.23min 



40 



Example 147 
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5'-ChlorQ-N-f(3RV1-r(1S)-1-methvl-2-oxo-2-piperidin-1-vlethvn 
bithiophene-S-sulfonamide 

To a solution of (3R)-3-amino-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]pyrrolidi^^^ 
(0,01 g) in acetonitrile (1ml) was added triethylamine (0.008ml) and 5-chloro-2,2- 
5 b!thiophene-5-sulfonyl chloride^ (0.01 3g) and the mixture stirred at room temperature for 
24h. The mixture was concentrated under reduced pressure and the residue purified by 
mass directed preparative h.p.l.c. to give the title compound (0.004g) as a white solid. 
Mass spectrum: Found: MH* 502 
H.p.Lc. (1)Rt3.43min 
1 0 Using similar chemistry, the following was prepared: 

Example 148 

(E)-2-f4-Chlorophenvn-N4(3RV14nS)-1-methvl-2-oxo-2"Piperidin-1-vlethvn-2-Qxopvrrol^ 
3-vl>ethenesulfonamide 
15 Mass spectrum: Found: MH^ 440 
H.p.l.c. (1)Rt3.11min 

Example 149 

terf-Butvl 1-r(2S)-2-((3S)-3-{r(6-chlQrQ-2-naphthvl)sulfonvnaminoV2-oxopvrrolidin-1- 

20 vl)propanovl1piperidin-3-vlcarbamate 

The title compound was prepared using Intermediate 29 and tert-buty\ piperidin-3- 
ylcarbamate, and the synthetic procedure described for Example 1 . 
Mass spectrum: Found: MH^ 579 
H.p.Lc. (1)Rt3.53min 

25 

Example 150 

N-(1-r(2S)-2-r(3S)-3-(r(6-ChlorQ-2-naphthvl)sulfonvnamino!-2-oxopvrrolidin-1- 
vl)prQpanovnpiperidin-3"Vl>prop-2-vnamide 

To a solution of N-{(3S)-1 -[(1 S)-2-(3-aminopiperidin-1 -yl)-1 ~methyl-2-oxoethyl]-2- 
30 oxopyrrolidin-3-yl}-6-chloronaphthalene-2-sulfonamide (0.005g) in DMF (0.5ml) were added 
propiolic acid (0.001 g), N,N-diisopropylethylamine (0.0044ml) and o-(7-azabenzotriazol-1- 
yl)-N,N,N',N -tetramethyluronium hexafluorophosphate (0.004g). The mixture was stirred at 
room temperature for 18h and then concentrated under reduced pressure. The residue was 
partitioned between DCM and saturated sodium bicarbonate solution and then passed 
35 through a hydrophobic frit The separated organic fraction was concentrated under reduced 
pressure to give the title compound (0.0064g) as an oil. 
Mass spectrum: Found: MH^ 531 
H.p.l.c. (1)Rt3.42min 

Using similar chemistry, the following were prepared: 

40 
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Example 151 

N414(2SV2-((3SV3-(f(6-Chloro-2~naphthvnsulfonvl1aminoV2-QXOPvrrQ 
vnpropanovnpiperidin-3-vl)-1 -methvl-1 H-pvrrole-3-carboxamide 
Mass spectrum: Found: MH^ 586 
5 H.p.l.c. (1) Rt 3.32min 

Example 152 

Methyl 4-((1-f(2S)-2-(f3S)-3-(f(6-chloro-2-naDhthvnsulfonvnamino>-2-oxopvrrolid^ 

vnpropanQvnpiperidin-3"Vl>aminQ)-4-QxobutanQate 
10 Mass spectrum: Found: MH^ 593 
H.p.l.c. (1)Rt3.31min 

Example 153 

4-ai4(2SV2-((3S)-3-(r(6-Chloro-2-naphthvnsulfonvnaminoV2--QXOPvrrolidin-1- 
15 vnpropanovl1piperidin~3-vl>aminQ)-4-oxobutanoic acid 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
Example 152. 

Mass spectrum: Found: MH"^ 579 
H.p.l.c. (1)Rt3.02min 

20 

Example 154 

N414(2SV2-((3S)-34r(6-Chloro-2--naphthvnsulfonvnaminoV2--oxopvrroHdin-1- 
vi)propanovnpiperidin-3~vl)-1 H-1 ,2,4"triazole-3-carbQxamide 
Mass spectrum: Found: MH* 574 
25 H.p.l.c. (1)Rt3.16min 

Example 155 

N41-r(2SV2-((3S)-3-ff(6-Chloro-2-naphthvnsulfonvnaminQ>-2-oxopvrro 
vnpropanovnpiperidin-3~vl)-1-methvl-1H-Pvrrole-2-carboxamide 
30 Mass spectrum: Found: MH^ 586 
H.p.l.c. (1)Rt3.33min 

Example 156 

N414(2SV2-((3SV3-{r(6-Chloro-2-naphthvnsulfonvnaminoV2-oxopvrrolidln-1^ 
35 vnpropanovnpiperidin-3-vl)propanamide 
Mass spectrum: Found: MH^ 536 
H.p.l.c. (1)Rt3.18min 



Example 157 
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N-l1-f(2S)-2-((3S)-34f(6~ChlQrQ~2~naphthvnsulfonvnaminoV2-oxopvr^^ 
vOpropanoynpiperidin-S-vll-IH-pyrazQle-S-carboxamide 
Mass spectrum: Found: MH^ 573 
H.p.l.c, (1) Rt3.29min 

5 

Example 158 

N-l14(2SV2-f(3SV3--(f(6-Chloro-2-naphthvnsulfQnvnaminoV2-oxopvrrolidin^ 
vi)propanovnpiperidin"3-vl>-2-ethvlbutanamide 
Mass spectrum: Found: MH^ 577 
10 H.p.Lc. (1)Rt2.71min 

Example 159 

N-(14(2S)-2-((3S)-34r(6-Chloro-2-naphthvl)sulfonvnamino}-2-oxopvrrolid[n-1- 
vl)propanovllpiperidin-3"Vl>cvclopentanecarboxamide 
1 5 Mass spectrum: Found: MH^ 575 
H.p.l.c. (1) Rt3.55min 

Example 160 

N-f14(2S)-2-((3SV3-(f(6-Chloro-2-naphthvnsulfonvl1aminoV2-oxopvrrolidin 
20 yDpropanQvllpiperidin-S-yDpentanediamide 
Mass spectrum: Found: MH* 592 
H.p.Lc. (1)Rt3.12min 

Example 161 

25 N-{14(2S)-2-((3S)-34r(6-Chloro-2-naphthynsulfonyllamino>-2-oxQpyrrQlidin-1- 
yl)propanoynpiperidin-3-yl>pyrazine"2-carboxamide 
Mass spectrum: Found: MH^ 584 
H.p.l.c, (1)Rt 3.48min 

30 Example 162 

N414(2SV2-((3SV34f(6-ChlQro-2~naphthvnsulfQnynaminoV2-QXQpyrrQlidi^ 
yDpropanoyllpiperidin-S-yl)- 1 H-pyrazole-4-carboxamide 
Mass spectrum: Found: MH* 573 
H.p.l.c. (1)Rt3.2min 

35 

Example 163 

N-(14(2S)-2-((3SV34r(6~ChlorQ-2-naphthvl^sulfonyl1aminoV2--oxQpyrrQlidin-1- 
ynpropanoynpiperidin-3-yl>malonamide 
Mass spectrum: Found: MH^ 564 
40 H.p.l.c. (1)Rt3.11min 
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Example 164 

N41-r(2SV2-((3SV34f(6-Chloro-2-naDhthvl)sulfonvnamino>-2-oxQPvrrolid 
vnpropanovnpipericlin-3-vl>-2"methvlpropanamide 
5 Mass spectrum: Found: MH* 549 
H.p.Lc. (1) Rt3.27min 

Example 165 

N-1-(1-rf2S)-2-((3S)-3-(r(6-Chloro-2-naphthvl)sulfonvnaminQ)-2-^^^ 
10 vl)propanovnpiperidin"3-vU-N-3-,N-3-dimethvl-beta-alaninamide 
Mass spectrum: Found: MH^ 578 
H.p.La(1)Rt3.4min 

Example 166 

15 N414(2S)-24(3SV34f(6-Chloro-2-naphthvnsulfQnvnaminQ>-2-oxopvrrolidin-1^ 
vl)propanovnpiperidln"3"Vl}succinamide 
Mass spectrum: Found: MH* 578 
H.pJ.c. (1)Rt3,09min 

20 Example 167 

N414(2S)-2-((3SV3-(r(6-ChlorQ-2-naphthvl)sulfonvnaminQV2-oxopvrrol^ 
vl)propanovnpiperidin-3-vl>prQP-2-vnamide 
Mass spectrum: Found: MH"^ 531 
H.p.l.c. (1) Rt 3.36min 

25 

Example 168 

N41-r(2SV2~((3SV34f(6--Chloro-2-naphthvl)sulfQnvnaminQ)-2-oxopvrrolidin--1- 
vnpropanovnpiperidin-3-vlMH-pvrrole"2-carboxamide 
Mass spectrum: Found: MH^ 572 
30 H.p.l.c. (1) Rt3.5min 

Example 169 

N-(1-r(2SV2~((3SV34r(6-ChlQrQ-2-naphthvl)sulfQnvnaminQV2~QXOPvrrolidi 
vnpropanovnpiperidin-3-vlM -methvl-1 H-1 ,2,3-triazole-4-carboxamide 
35 Mass spectrum: Found: MH^ 588 
H.p.r.c. (1)Rt3.4min 

Example 170 

N-l14(2S)-2-((3SV3--(r(6-Chloro-2-naphthvnsuifonvl1amino)-2-QXQDvrrQlidin>-^ 
40 vnpropanovnpiperidjn-3-vl>-1.34hiazole-2-carboxamide 
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Mass spectrum: Found: MH^ 590 
H.pJ.c. (1)Rt 3.3min 

Example 171 

5 6-Chloro-N-((3SV1-r(1SV1-methvl-2-QXQ-2-f34r(trifluorometh 
vl)ethvn-2-oxopvrrolidin«3"Vllnaphthalene-2-suifonamide 

Using triflic anhydride and Example 84, the title compound was prepared as described for 
Example 150. 

Mass spectrum: Found: MH^ 611 
10 H.p.l.c. (1)Rt 3.53mln 

Example 172 

N1-l14(2SV2-a3SV3-ff(6-ChlQro-2-naphthvnsuifQnvnamino>-2-oxQP^^^^ 
vnpropanovnpiperidin-3-vl>-N2,N2-dimethvlalvclnamide 
15 Mass spectrum: Found: MH^ 565 
H-p.Lc. (1)RtZ63min 

Example 173 

Methyl 3-ai4f2S)-2-a3S)-34r(6-chloro-2-naphthvl)sulfonvnaminoV2--oxopvrrolid^ 

20 vl)propanovnpiperidin-3-vl>amino)-3-oxopropanoate 
Mass spectrum: Found: MH^ 579 
H.p.l.c. (1)Rt2.7min 

Example 174 

25 N-f 1 -r(2S)-2-((3S)-3-(f(6-Chloro-2-naphthvnsulfonvnamino>-2-oxopvrrQlidin-1 - 
vnpropanQvl1piperidin-3-vi>nicotinamide 
Mass spectrum: Found: MH^ 584 
H.p.l.c. (1)Rt 3.17min 

30 Example 1 75 and Example 1 76 

N414(2SV2-((3S)-34f(6-Chloro-2-naphthvnsulfonvnamino>-2-oxopvrrQlidin 
vnpropanovnpiperidln-3~vl>pvridine-2"Carboxamide Tlsomer 1 and losmer 21 
Isomer 1 

Mass spectrum: Found: MH^ 584 
35 H.p.l.c. (1)Rt3.48min 
Isomer 2 

Mass spectrum: Found: MH^ 584 
H.p.l.c. (1) Rt 3.6min 



40 



Example 177 
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N-(14(2S)-2-((3S)-3-fff6-Chloro-2-naDhthvl)sulfonvnaminoV2-oxopv^^^^ 
vnprQpanQvnpiperidin-3-vlMH-1,2,4-triazole-3-carboxamide 
Mass spectrum: Found: MH^ 574 
H.pJ.c. (1) Rt 3.23min 

5 

Example 178 and Example 179 

N-(14(2SV2-((3S)-34r(6-Chloro-2-naphthvl)sulfonvnaminoV2-oxQPvrrQlidin-1- 
vl)propanovnpiperidin-3-vl>"2-ethvlbutanamide [Isomer 1 and isomer 21 
Isomer 1 

10 Mass spectrum: Found: MH^ 578 
Kp.La (1) Rt 2.71 min 
Isomer 2 

Mass spectrum: Found: MH^ 578 
H.p.Lc. (1) Rt 3.58min 

15 

Example 180 

N-(1-r(2S)-2-((3S)-3-(r(6-Chloro-2-naphthvnsulfonvnaminol--2--QXOPvrrolidin-1- 
vl)propanovnpiperidin-3-vl>prQP"2-vnamide 
Mass spectrum: Found: MH^ 531 
20 H.p.l.c. (1)Rt3.36min 

Example 181 

N4(3S)-14(2S)-2-((3S)-34r(6-Chloro-2-naphthvl)sulfonvnaminoV2-oxopvrrolidin-1^ 
vnprQpanovnpiperidin-3-vl)nicotinamide 

25 To a solution of nicotinic acid (O.OOBg) in DCM (0.5ml) were added 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.01 8g), HOBT (0.01 3g) and 
triethylamine 0.017ml) and the mixture was stirred at room temperature for 1h. Example 365 
(0.01 5g) was added and the resultant mixture stirred at room temperature for 21 h. The 
mixture was partitioned between DCM and water. The aqueous layer was re-extracted with 

30 DCM and the combined, dried (over magnesium sulphate) organic extracts were 
concentrated under reduced pressure. The residue was purified using SPE (silica, eluting 
with cyclohexane:ethyi acetate 5:1, 1:1, 1:5, and bCM:methanol 25:1, 15:1, 5:1) to give the 
title compound (0.01 g) as a white solid. 
Mass spectrum: Found: MH^ 584 

35 H.p.l.c. (1)Rt3.24min 

Using similar chemistry, the following were prepared: 

Example 182 

N4(3SV1-r(2SV2-((3S)-3-(r(6-Chloro~2~naDhthvl)sulfonvnaminoV2-oxopvrrolidin-1" 
40 vnprQpanovnpiperidin-3-vl>pvridine-2-carbQxamide 
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. Mass spectrum: Found: MH^ 584 
H.pJ.c, (1) Rt3.54min 

Example 1 83 

5 N-((3SV1-r(2SV2~((3S)-3-(r(6-ChlQro-2-naphthvnsulfQnvl1aminQV2-oxopv 
vl>propanovnpiperidin-3-vl>isonicQtinamide 
Mass spectrum: Found: MH^ 584 
Kp.l.c. (1) Rt 3.18min 

10 Example 184 

Methyl 3-»(3SV14(2SV2-a3S)-34r(6-chlQro-2-naphthvnsulfonvnamino>-2-oxopv^^^^ 
vnprQpanovnpiperidin-3-vl>amino)-3"OXQpropanoate 
Mass spectrum: Found: MH* 579 
H.p.l.c. (1)Rt3.11min 

15 

Example 185 

N-14(3SV1-r(2SV2-a3SV3-ir(6-Chloro-2-naphthvl)sulfonvnaminoV2-oxQPvrrolidin--1- 
vl)propanQvnpiperidin-3-vlVN-2-,N--2-dimethvlqlvcinamide 
Mass spectrum: Found: MH"^ 564 
20 H.p.l.c. (1)Rt2.63min 

Example 1 86 

Benzyl (3R)~1-r(2SV2-((3S)-3-lf(6-chloro~2"naphthyn$ulfonynaminQV2-oxopyrrQlidin-1- 

yDpropanovUpiperidin-S-vlcarbamate 
25 Using Example 366 and the synthetic procedure described in Example 181, the title 
compound was_prepared. 
Mass spectrum: Found: MH* 613 
H.p.l.c, (1)Rt3.46min 

Using similar chemistry, the following were prepared: 

30 

Example 187 

N4(3RV1-r(2S)^2-((3S)-34r(6-Chloro-2-naphthynsulfonvl1aminoV2-oxopyrrolidi 
ynpropanoynpiperidin-3-yl}nicotinamide 
Mass spectrum: Found: MH"*" 584 
35 H.p.l.c, (1) Rt3.07min 

Example 188 

N4(3RV1"r(2S)-2-((3S)-3-(f(6-Chloro-2-naphthyl)sulfonvllaminoV2-oxopyrrolidin-1-- 
ynpropanoynpiperidin-3-vljpyridine-2-carboxamide 

40 Mass spectrum: Found: MH"" 584 
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H-p.l.c. (1) Rt 3,38min 
Example 1 89 

N-l(3RV1-r(2SV2-((3SV3-(r(6-ChlQro-2-naphthvnsulfQnvnaminoV2-QXOPvr^^ 
5 vl)propanQvnpiperidin-3-vl>isonicotinamide 
Mass spectrum: Found: MH^ 584 
H.p.l.c, (1) Rt 3.01min 

Example 190 

10 Methyl 3-a(3RV14(2S)-2-((3S)-3-m6-chlQrQ-2-naphthvnsulfonvllaminoV2-oxopvTO 
vl)propanovnplperidin-3"Vl>amino)-3-oxopropanoate 
Mass spectrum: Found: MH^ 579 
H.pJ.c. (1)Rt3.01min 

15 Example 191 

N-14f3RV14f2S)-2-a3SV3-fff6-Chloro-2-naphthvl)sulfonvnaminoV^^ 
vnprQpanQvnplperidin-3"Vl>-N-2-N"2"dimethvlqlvcinamide 
Mass spectrum: Found: MH"" 564 
H.p.Lc. (1) Rt 2.59min 

20 

Example 1 92 

5'-ChlQro-N4(3SV14(1SV1-methvl-2-QXQ"2-piperidin-1-vlethvn-2-oxopvrrolidin-3 
bithiophene-5-sulfonamide 

A solution of the (3S)-3-amlno-1-[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]pyrrolidin-2"One 
25 (0.007g) in DCM (0.5ml) was treated with 5*-chloro-2,2'-bithiophene-5-sulfonyl chloride^ 

(0.009g) and triethylamine (0.0054ml) and stirred at room temperature for 48h. The mixture 

was concentrated under reduced pressure and the residue purified using SPE (silica, eluting 

with methanol) to give the title compound (0.009g) as an off-white solid. 

Mass spectrum: Found: MH^ 502 
30 H.p.Lc. (1)Rt3.39min 

Using Intermediates 21, 22, 23 and 24, and chemistry to that described for the preparation of 

Example 192, the following were prepared: 

Example 193 

35 4'--Fluoro-N-((3S)-1-r(1SV1-methvl-2-oxo-2-piperidin-1-vlethvl1-2-oxopvrrolidin-3-v^^^ 
biphenvl-4-sulfonamide 
Mass spectrum: Found: MH^ 472 
H.p.l.c. (1)Rt3.17min 



40 Example 1 94 



wo 02/100886 



PCT/GB02/02586 



138 

6-Chloro-N-f (3S)-1 4(1 S)-1 -methvl-2-oxo-2-Diperidin-1 -vlethvn-2-oxQPVrrQlidin-3-vlV1 ■ 
benzQthiophene-2-sulfQnamide 
Mass spectrum: Found: MH* 470 
H.p.l.c. (1)Rt3.22min 

5 

Example 195 

(E)-2-(4-ChlQrophenvl VN-((3SV1 -[( 1 SV1 -methvl-2-QXO-2-piperidin-1-vlethvn-2-Qxopvrrolidin- 
3-vl)ethenesu(fQnamide 
Mass spectrum: Found: MH^ 439 
10 H.p.Lc. (2) Rt 5.93min 

Example 196 

6-ChlQro-N-f (3S VI -fd S)-1-methvl-2-QXO-2-piperidin-1 ■vlethvn-2-oxQPvrrolidin-3-vlV1 ■ 
benzothiophene-2-sulfQnamide compound with 4-chloro-N-l(3S)-1"r(1S)-1-methvl"2-oxQ-2" 
15 piperidin-1 "Vlethvn-2-oxopvrrolidin-3-vl>-1 "benzothiophene-2-sulfonamide (1:1) 
Mass spectrum: Found: MH* 469 
H.p.Lc, (2) Rt 6.83min 

Example 197 

20 6-Fluoro-N4(3SV14(1S)-1-methvl-2-oxo-2-piperidin-1-vlethvn-2->oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH* 448 
H.p.l.c. (1) Rt 3.03min 

25 Example 1 98 

5- lsoxazol-3-vl-N4(3SV14(1RV1"methvl-2-oxo-2~piperidin-1-vlethvn-2-oxopvr 
vl>thiophene-2-sulfonamide 

Mass spectrum: Found: MH^ 453 
H.p.l.c. (1) Rt2.84min 

30 

Example 199 

545-Chloro-1.3.44hladiazol-2-vlVN4(3SV14(1RV1-methvl-2-oxo-2-piperid'm 
oxopvrrolidin-3-vl}thiophene-2"Sulfonamide 
Mass spectrum; Found: MH* 504 
35 H.p.l.c. (1) Rt 3.06min 

Example 200 

6- Chloro-N4(3SV14(1R)-1-methvl-2-oxo-2-piperidin~1-vlethvl]-2-oxopvrrQlidi 
benzothiophene-2-sulfonamlde compound with 4-chloro-N-f(3S)-1-f(1R)"1-methvl-2"OXO-2- 

40 piperidin-1-vlethvn-2-oxopvrrolidin-3-vl>-1-benzQthiQphene-2-sulphonamide 
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Mass spectrum: Found: MH^ 470 
H.p.l.c. (1)Rt3.27min 

Example 201 

5 S'-Chloro-N-KSS VI 4(1 RV1 -methvl-2-oxo-2-piperidin-1 ■vlethvl1"2-oxopvrroliclih-3-vl)-2,2'- 
bithiophene-5"Sulfonamide 
Mass spectrum: Found: MH^ 502 
H.p.La (1)Rt3.46mln 

10 Example 202 

N4(3S)-14(1R)-1-Methvl-2-oxQ-2-piperidin-1-vlethvl1-2-oxQPvrrolidln-3-vl>t^ 

c1pvridine-2"Sulfonamide 

Mass spectrum: Found: MH"" 437 

H.p.l.c. (1)Rt2.49mln 

15 

Example 203 

(EV244-ChlorQPhenvn-N4(3SV14(1RV1-methvl-2-oxo-2-piperidin-1-vlethvn"2"^^ 
S-vDethenesulfonamide 
Mass spectrum: Found: MH* 440 
20 H.p.Lc. (1) Rt3.14min 

Example 204 

5-Chloro-N-l(3S)-1 -f ( 1 R)-1 -methvl-2-oxo-2-piperidin-1 -vlethvl1-2-oxopvrrolidin-3-vlV1 - 
benzothiophene-2"Sulfonamide 
25 Mass spectrum: Found: MH^ 470 
H.p.l.c. (1)Rt3.28min 

Example 205 

3-ChlQro-N4(3SV14(1RV1-methvl-2-QXO-2--piperidin-1-vlethvlV2~oxopvrrQlidin-3- 
30 vl)isoquinoline-7-sulfonamide 
Mass spectrum: Found: MH^ 465 
H.p.l.c. (1)Rt 2.90min 

Example 206 

35 4-Methoxv-N4(3SV14(1S)-1-methvl-2-oxQ-2-piperidin-1-vlethvn-2-oxopvrrolldin-3- 
vllbenzenesulfonamide 
Mass spectrum: Found: MH^ 409 
H.p.l.c. (1)Rt2.74min 

40 Example 207 
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3- Chloro-N4(3S V1 4( 1 SV1 -methvl-2-oxQ-2-piperidin-1 -vlethvl1-2-oxQDvrrQlidin-3- 
vl>isoquinoline-7-$ulfQnamide 

Mass spectrum: Found: MH^ 464 
H.p.Lc, (1)Rt2.95min 

5 

Example 208 

N-I(3S V1 -r( 1 SV1 -Methvl-2-oxQ-2-piperidin-1 ■vlethvn-2-QXQPVrrolidin-3-vl>-5-pvridin-2- 
vlthiophene"2-sulfonamide 
Mass spectrum: Found: MH^ 463 
10 H.p.Lc. (1)Rt2.79min 

Example 209 

N4(3S VI 4(1 SV1 -Methvl-2-oxo-2-piperidin-1 -vlethvlV2-oxopvrrolidin-3-vl)-3->(1 H-tetraazol-5- 
vObenzenesulfonamide 
15 Mass spectrum: Found: MH^ 448 
H.pJ.c. (1) Rt 2,66min 

Example 210 

N-((3S)-14nsV1-Methvl-2-oxo-2-piperidin-1-vlethvl1-2-oxopvrrQlldin-3-vl>naph^ 
20 sulfonamide 

Mass spectrum: Found: MH^ 430 
H.p.Lc. (1)RtZ97min 

Example 211 

25 (3S VI 4(1 S)-1 ■Methvl-2-oxQ-2-piperidin-1 -vlethvn-2-oxopvrrolidin-3-vlV-1 -benzothiophene- 
2-sulfonamide 

Mass spectrum: Found: MH^ 436 
H.p.Lc. (1)Rt2.99min 

30 Example 212 

4- ChlQro-N4(3SV1 4(1 S)-1 -methvl-2-QXo-2>-piperidin-1 -vlethvn-2-oxopvrrolidin-3-v]V1 - 
benzothiophene-2-sulfonamide 

Mass spectrum: Found: MH* 470 
H.p.Lc. (1)Rt3.19min 

35 

Example 213 

N4(3S VI 4( 1 SV1 -Methvl-2-QXQ-2-piperidin-1 -vlethvlV2-oxopvrrolidin-3-vlV541 .2,34hiadiazQl- 
4-vl)thlophene-2-sulfonamide 
Mass spectrum: Found: MH"^ 470 
40 H.p.Lc. (1)Rt2,8min 
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Example 214 

4-Methoxv-N-((3RV1 -r( 1 RV1 -methvl-2--oxo-2--pipericlin--1 ■•vlethvll-2--oxopvrrQlidin-3- 
vllbenzenesulfonamide 
5 Mass spectrum: Found: MH* 410 
H.p.Lc. (1)Rt2.7min 

Example 215 

4'-Chloro-N4(3RV14nR)-1-methvl-2-oxo-2-piperidin-1-vlethvl1-^^^ 
10 biphenvl-4-sulfonamlde 

Mass spectrum: Found: MH^ 490 
H.p.Lc. (1)Rt3.42min 

Example 216 

15 4-Chloro-N4(3R)-1-rnR)-1-methvl-2-oxQ-2-piperidin-1-vlethvn72-oxopvrrolidi^ 
vDbenzenesulfonamide 
Mass spectrum: Found: MH^ 414 
H.p.l.c. (1)Rt2.91min 

20 Example 217 

6-Chloro--N4(3RV1-r(1R)-1-methvl-2-oxo-2-piperidln-1-vlethvlV2-oxopvrrolidin-3-^^^^ 
benzothiophene-2-sulfonamide compound with 4"ChlQrQ-N-l(3R)-1-f(1RV1-methvl-2-oxo-'2" 
piperidin-1-vlethvn-2-oxQPvrrolidin-3-vlM-benzQthiQphene-2-sulfonamide 
Mass spectrum: Found: MH* 470 
25 H.p.Lc. (1)Rt3.28min 

Example 218 

fEV2-(4-Chlorophenvl)-N-((3R)-14(1RV1-methvl-2-oxo-2~piperidin-1-vleth 
3-vl)ethene$ulfonamide 
30 Mass spectrum: Found: MH"^ 440 
H.p.Lc. (1)Rt3.14min 

Example 219 

6-Chloro-N-((3RV1 4( 1 RV1 ■methvl-2-Qxo-2-piperidin-1 ■vlethvn-2-oxopvrrolidin-3-vl>--1 H- 
35 benzimidazole-2-sulfonamide 
Mass spectrum: Found: MH^ 454 
H.p.Lc. (1) Rt2.55min 

Example 220 
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5-Chloro-N-(f3R)-1 -f (1 R)-1 -methvl-2-QXQ-2-piperidin-1 -vlethvn-2-oxopvrrQlidin-3-vlM - 
benzothiQphene-2-sulfonamide 
Mass spectrum: Found: MH^ 470 
H.p.Lc. (1) Rt3.29min 

5 

Example 221 

5'-Chloro-N-(f3RV1 4( 1 R)-1 ■•methvl-2-oxo-2-piperidin-1 -vlethvn-2-QXopvrrolidin-3-vlV2,2'- 
bithiQphene-5-sulfonamide 
Mass spectrum: Found: MH^ 502 
10 H.pJ.c. (1)Rt3.4em[n 

Example 222 

3-Chloro-N4(3RV14(1RV1-methvl-2-oxo-2-piperidin-1-vlethvn-2-oxopvrroli^ 
vllisoa uinoline-7-sulf onamide 
1 5 Mass spectrum: Found: MH^ 469 
H.pJ.c, (1) Rt 3.37min 

Example 223 

5-Chloro-N-((3S VI 4( 1 S)-1 -methvl-2-oxQ-2-piperidin-1 -vlethvn-2-oxopvrrQlidin-3-vl>-1 - 
20 benzQthiQphene-2-$ulfonamide 
Mass spectrum: Found: MH"^ 470 
H.p.l.c. (1)Rt3.19min 

Example 224 

25 5-Chloro-N-((3R)-1 -((1 S)-1 -methvl-2-oxo-2-piperidin-1 -vlethvn-2^oxopvrrQlidin-3-vl>-1 ■ 
benzothiophene-2-$ulfonamide 
Mass spectrum: Found: MH^ 469 
H.pJ.c. (1)Rt3.37min 

30 Example 225 

3-Chloro-N-(f 3R)-1 ■[( 1 S)-1 -methvl-2-oxo-2-piperidin-1 -vlethvn-2-QXQPvrrolidin-3>- 
vl}isoquinoline-7-sulfonamide 
Mass spectrum: Found: MH^ 465 
H.pJ.c. (1) Rt 2.87min 

35 

Example 226 

_6~Fluoro-N4f3S)-14(1S)-1-methvl.-2-QXo-2-piperidin~1-vlethvn-2-oxQPvrrolidin-^^ 
yl)naphthalene-2-sulfonamlde 
Mass spectrum: Found: MH^ 448 
40 H.p.l.c. (1)Rt2.4min 
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Example 227 

5- ChlQrQ-3-methvl-N-l(3S)-1-fnS)-1-methvl-2-oxo-2-piperidin-1-vte^^ 
1 -benzQthiophene-2-sulfonamide 

5 Mass spectrum: Found: MH^ 484 
H.p.l.a (1) Rt 3.38min 

Example 228 

6- ChlorQ-N-(3-furvlmethvl)-N4(3S)-1 -fd S)-1 -methvl-2-mQrpholin-4-vl-2-oxoethvn-2- 
10 oxopvrrQlidin"3-vl>naphthalene-2"SulfQnamide 

A solution of 6-chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrroH 
3-yl}naphthalene-2-sulfonamide (0.01 5g) in THF (0.5ml) was treated with diisopropyl 
azodicarboxylate (0.01ml) , 3-furanmethanol (0.004ml) and tri-n-butylphosphine (0.008ml) 
and shaken at room temperature for 60h. The mixture was concentrated under reduced 
15 pressure and the residue purified by mass directed preparative h.p.l.c, to give the title 
compound (0.01 5q) as a colourless gum. 
Mass spectrum: Found: MH^ 546 
H.p.l.c, (1)Rt3.33min 

Using similar chemistry, the following were prepared: 

20 

Example 229 

6-Chloro-N4(3SV14(1S)-1-methvl-2-morpholin-4~vl-2-oxoethvn-2-oxopvrrolidin-3-^^^^ 
(pvridin'-3"Vlmethvl)naphthalene--2"SUlfonamide formate 

The title compound was isolated from a crude reaction mixture using mass directed 
25 preparative h.p.l.c. 

Mass spectrum: Found: MH^ 557 
H.p.l.c. (1) Rt2.9min 

Example 230 

30 6-Chloro-N-ethvl-N4(3S)-1-r(1SV1-methvl-2-morpholin-4-vl-2-oxoethvn--2-oxopvrrolidin-3-- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 494 
H.p.l.c. (1) Rt3.32min 

35 Example 231 

N-l 1 4(2RV2-((3S V3-(f (6-Chloro-2-naphthvnsulfonvl1aminQ)-2-oxoDvrrolidln-1 - 
vl)propanovnpiperidin-3-vllbenzamide 

A solution of ferf-butyl (2R)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyi]amino}-2-oxopyrrolidin- 
1-yl)propanoate (0.025g) in DCM (1ml) was treated with trifluoroacetic acid (1ml) and stirred 
40 at room temperature for 2h. The mixture was then concentrated under reduced pressure to 
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give an oil wlilch was subsequently treated with 1-[3-{dimethylamino)propyl]-3- 
ethylcarbodiimlde hydrochloride (0.01 3g), HOBT (0.009g) and triethylamine (0.023ml). After 
stirring at room temperature for 1h, N-piperidin-3-ylbenzamide (0.01 5g) was added and 
stirring was continued for 48h. The reaction mixture was partitioned between DCM and 
5 water The organic extract was concentrated under reduced pressure and the residue 
purified using SPE (silica, eluting with cyclohexane:ethyl acetate 5:1, 3:1, 1:1, 1:3 and ethyl 
acetate) to give the title compound (0.01 2g) as a colourless gum. 
Mass spectrum: Found: MH* 583 
H.p.l.c. (1) Rt 3.32min 

10 

Example 232 . 

6-Chloro-N4(3S)~14(1S)-1-methvl-2-mQrphQlin-4-vl-2-oxoethvn-2-Qxopvrrolidin-3-vlVN-(^ 
oxobutvnnaphfhalene"2-su(fonamide 

To a solution of (2S)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](2-oxobutyl)amino]-2- 
15 oxopyrrolidin-1-yl}propanolc acid (0.035g) in DCM (2ml) were added 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.044g), HOBT (0.031 g) and 
triethylamine (0.064ml) and the mixture was stirred at room temperature for 30min. 
Morpholine (0.02ml) was added and the resultant mixture stirred at room temperature for 
16h. The mixture was partitioned between DCM and water. The aqueous layer was re- 
20 extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts 
were concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.Lc, to give the title compound (O.OOSg) as a white solid. 
Mass spectrum: Found: MH"^ 536 
H.p.l.c. (1)Rt3.20min 
25 Using similar chemistry, the following were prepared: 

Example 233 

N-2-r(6-Chloro-2-naphthvnsulfonvn-N-24(3SV14(1S)-1-methvl-2-morpholin-4-vl~2-oxoethvl1- 
2-oxopvrrGlidin"3-vllqlvcinamide 
30 The title compound was prepared from Intermediate 49 
Mass spectrum: Found: MH"^ 523 
H.p.l.c. (1)Rt2.87min 

Example 234 

35 6-Chloro-N-(2-furvlmethvn-N>-{(3SV1~f(1S)-1~methvl-2-mQrpholin-4-vl-2-oxoethvn-2^ 
oxopvrrolidin-3-vl>naphthalene"2"SUlfonamide 
The title compound was prepared from Intermediate 63 
Mass spectrum: Found: MH"^ 546 
H.p.Lc. (1)Rt3.33min 

40 
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Example 235 

6-Chloro-N-((3SV1 1 SV1 -methvl-2-morpholin-4-vl-2-QXQethvn-2-QXQPvrrQlidin-3~vlVN-^ 1 ,3- 
thiazol"2-vlmethvl)naphthalene"2-sulfQnamide 
The title compound was prepared from Intermediate 62. 
5 Mass spectrum: Found: MH^ 563 
H.pJ.c. (1)Rt3.18min 

Example 236 

N24(6^Chloro-2-naphthvl)sulfonvl1-N2-f(3S)-14(1SV1-methvl-2-oxo-2-(5-oxo-14"di^^^ 
10 1--vl)ethvn~2-'OXQPvrrQlidin-3"Vl)glvcinamide 

The title compound was prepared from Intermediate 49, 
Mass spectrum: Found: MH^ 550 
H.p.l.c. (1) Rt 2.66min 

15 Example 237 

N24(6-Chloro-2-naphthvl)sulfonvl1-N2-f(3SV14(1SV1-methvl-2-(4-methvl-5-oxo 
diazepan-1-vl)-2'-oxQethvn-2-QXOPvrrolidin-3-vl}qlvcinamide 
The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 564 
20 H.p.l.c. (1)Rt2.7min 

Example 238 

N24(6-Chloro-2-naphthvnsulfonvn-N24(3SV1-f(1SV1-methvl-2-oxo-2-(2-pvridin-3- 
vlpvrrolidin-1-vl)ethvn"2-oxopvrrolidin-3-vl)qlvcinamide 
25 The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 584 
H.p.l.c. (3) Rt 10.85min 

Example 239 

30 N24(6-ChlorQ-2-naphthvnsulfonvn-N2-((3S)-1-[(1S)-1-methvl-2-oxo-2--(2-pvridin--3- 
vlpiperidin-1-vnethvl1-2-oxopvrrolidin"3-vl>glvcinamide 
The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 598 
H.p.l.c. (3) Rt 11.3min 

35 

Example 240 

N2-r(6-Chloro-2-naphthvhsulfonvn-N2-((3SV1 4(1 SV1 -methvl-2-oxQ~2-(2-pvridin-4- 
vlpvrrolidin-1-vnethvn-2-Qxopvrrolidin"3-vl>alvcinamide 
The title compound was prepared from Intermediate 49. 
40 Mass spectrum: Found: MH^ 584 
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H.P.I.C. (3)Rt10.7min 
Example 241 

N24(6-Chloro-2-naphthvl)sulfQnvn-N2-a3SV1-((1SV24nS,4SV2,5 
5 2~vn-1-methvl-2-oxoethvl>"2-oxopvrrolidin"3"Vnglvcinamide 
The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 534 
H.p.Lc. (1)Rt2.37min 

10 Example 242 

N2-r(6-Chloro-2-naphthvnsulfQnvn-N2-((3SV1 4(1 S)-1 -methvl-2-r(1 S,4S)-5-methvl-2.5- 
diazabicvclQr2.2.nhept-2-vll~2-QXoethvl}-2"QXopvrrolidin-3"Vl)qlvcinamide hvdrobromide 
The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 548 
15 H.p.Lc. (3)Rt lO.Smin 

Example 243 

N2-r(6-ChlorQ-2-naphthvl)sulfonvlVN24(3S V1 4(1 SV1 -methvl~2-(4-methvl-1 .4-diazepan-1 -vIV 
2-oxoethvn-2"OXOPvrrolidin"3-vl)qlvcinamide 
20 The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH"" 550 
H.p.Lc. (3)Rt10.4min 

Example 244 

25 N24(6-Chloro-2-naphthvl)sulfonvn-N24(3SV14(1S)-241,4-diazepan4-vlV1-methvl^^^ 
oxQethvn"2-oxopvrrolidin-3-vl)qlvcinamide 
The title compound was prepared from Intermediate 49, 
Mass spectrum: Found: MH^ 536 
H.p.Lc. (3) Rt 14.5min 

30 

Example 245 

N24(6-Chloro~2-naphthvl)sulfonvn-N24(3SV14(1SV2-r(2K6SV2,6-dimethvlmorpholin-4-vl1- 
1-methvl-2-oxoethvl)-2-oxopvrrolidin-3"Vnqlvcinamide 
The title compound was prepared from Intermediate 49. 
35 Mass spectrum: Found: MH* 551 
H.p.Lc. (3)Rt13.4min 



40 



Example 246 

N2-r(6-Chloro-2-nanhthvi^sulfonvn-N2-^(3SV1 -i( 1 S)-1 -methvl-2-r(1 S.4S)-2-oxa-5- 
azabicvclor2.2.nhept-5-vl1-2-oxoethvl>-2-oxopvrrolidin-3-vnqlvcinamide 
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The title compound was prepared from Intermediate 49. 
Mass spectrum: Found: MH^ 535 
H.p.i.c. (3)Rt 12.7min 

5 Example 247 

6-ChJoro-N-f f3S)-1 4(1 S)-1 -methvl-2-morpholin-4-vl-2-oxoethvn-2-QXOpvrrQlidin-3-vl>-N4(2- 
methvl-1,3-thiazol"4~vnmethvnnaphthalene-2-sulfonamide 
The title compound was prepared from Intermediate 95. 
Mass spectrum: Found: MH"^ 577 
10 H.p.Lc. (1) Rt3.24min 

Example 248 

6-Chloro-N-l(3S)-1 -r( 1 S)-1 -methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vl)-N- 
(pvridin-2-vlmethvl)naphthalene"2-'SUlfonamide formate 
1 5 The title compound was prepared from Intermediate 97. 
Mass spectrum: Found: MH* 563 
H.p.l.c. (1) Rt 3,62min 

Example 249 

20 6-Chloro-N-((3SV1 4(1 S V1 -methvl-2-morpholin-4-vl-2-oxoethvlV2-oxopvrrolidin-3-vl>-N- 
(pvridin-4-vlmethvl)naphthalene-2-sulfonamide formate 
The title compound was prepared from Intermediate 96. 
Mass spectrum: Found: MH^ 557 
H.p.l.c. (1)Rt2.83min 

25 

Example 250 

6-Chloro-N4(3SV14(1S)-1-methvl~2--oxo-24(2S)-2-(pvrrolidin-1-vlmethvnpvrrolidin--1- 
vl1ethvl>-2-oxopvrrolidin-3-vl)-N-f(2-methvl-1.3"thiazol-4-vl)methvl1naphthalene~2" 
sulfonamide formate 
30 The title compound was prepared from Intermediate 95. 
Mass spectrum: Found: MH"^ 644 
H.p.l.c. (1)Rt2.83min 

Example 251 

35 6-Chloro-N4(3S)-1-U1SV1-methvl-2-oxo-24(2SV24pvrrolidin-1-vlmethvnpvrrolidin-1- 
vnethvl)"2-oxopvrrolidin-3-vlVN-(pvridin-4-vlmethvnnaphthalene-2-sulfonamide formate 
The title compound was prepared from Intermediate 96. 
Mass spectrum: Found: MH^ 624 
H.p.l.c. (1)Rt2.74min 
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Example 252 

Methyl N4(5'-chloro-2.Z-bithien-5-vl)sulfQnvlVN-f(3SV14(1SV1-methvl-2-QXQ-2-^ 
vlethvn-2-oxopvrrolidin-3"Vllqlvcinate 

A solution of 5-chloro-N-{(3S)-1-[(1S)~1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrrol^ 
5 3-yl}-2,2-bithiophene-5-sulfonamide (0.025g) in THF (3ml) was cooled to -78^C under 
nitrogen, and treated with lithium bis(trimethylsilyl) amide (1,0M solution in THF; 0.092ml), 
followed by methyl bromoacetate (0.026ml). The resultant solution was allowed to reach 
room temperature and stirred for a further 22h. Methanol was added and the mixture was 
concentrated under reduced pressure. The residue was partitioned between DCM and water 

10 and then passed through a hydrophobic frit. The organic extract was concentrated under 
reduced pressure and the residue purified by mass directed preparative h.p.Lc. to give the 
title compound (0,006g) as a white solid. 
Mass spectrum: Found: MH* 574 
H.p.Lc. (1)Rt3.57min 

1 5 Similarly prepared using the commercially available alkyi halide, was: 

Example 253 

5'^Chloro-N-(cvanomethvn^N-{(3S)-1 4(1 S)-1 -methvl-2-oxQ-2-piperidln-1 -vlethvn-2- 
oxopvrrolidin-3-vl)-2,2'"bithiophene-5-sulfonamide 
20 Mass spectrum: Found: MH"^ 541 
H.p.l.c. (1) Rt 3.56min 

Example 254 

N4(5^-Chloro-2,2'-bithien-5-vnsulfonvn-N4f3S)--14(1S)-1-methvl-2-oxo-2--t3iperi^ 
25 2-oxopvrrolidin-3-vl>qlvcine 

Using standard alkaline hydrolysis conditions, the title compound was prepared from 
Example 252, 

Mass spectrum: Found: MH"^ 560 
H.p.l.c. (1) Rt3.47min 

30 

Example 255 

6-Chloro-N4(3SV1 -fd R)"1 -methvl-2-f 3-methvlpiperidin-1 -vn-2-oxoethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 

To a solution of (2R)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
35 yl)propanoic acid (0.01 8g) in DCM (0.5ml) were added 1-[3-(dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (0.01 8g), HOBT (0.01 3g) and triethylamine (0.039ml) and 
the mixture was stirred at room temperature for 75min. 3-Methylpiperidine(0.010ml) was 
added and the resultant mixture stirred at room temperature for 48h, The mixture was 
partitioned between DCM and saturated sodium bicarbonate solution and then passed 
40 through a hydrophobic frit. The organic extract concentrated under reduced pressure and 
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the residue was purified using SPE (silica, eluting with cyclohexane:ethyl acetate 2:1, 1:1; 
ethyl acetate; ethyl acetate:methanol 2:1, 1:1) to give the title compound (O.OOTg) as a white 
solid. 

Mass spectrum: Found: MH^ 478 
5 H.p.l.c. (1) Rt 3.4min 

Using similar chemistry, the following were prepared: 

Example 256 

N-(14(2RV2-((3S)-3-(f(6-Chloro-2--naphthvnsulfonvl1aminol-2-oxopvrrolidin-1- 
10 ynpropanQvllpiperidin-a-yUacetamide 
Mass spectrum: Found: MH^ 521 
H.p.l.c. (1)Rt3.14min 

Example 257 

15 6-ChlQrQ-N-((3SV1-((1RV1-methvl~2-f(2RV2-methvlpiperidin-1-vn-2-QxoethvlV^^ 
oxopvrrolidin-3-vl)naphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 478 
H-pJ.c. (1) Rt 3-36min 

20 Example 258 

6-Chloro-N-f(3SV14(1R)-1-methvl-24(2S)-2-methvlpiperidin-1-vn-2--oxoethvl)--2- 
oxQPvrrolidin-3-vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 478 
H.p.l.c. (1)Rt3.36min 

25 

Example 259 

6-ChlorQ-N-r(3S)-1-((1R)-2-(2-r(diethvlamino)methvl1piperidin-1-vlV1-methvl-2-QXoethvlV^^ 
oxopvrrolidin-3-vnnaphthalene"2"Sulfonamide 
Mass spectrum: Found: MH"^ 549 
30 H.p.l.c. (1)Rt2.59min 

Example 260 

6-Chloro-N-f (3S)-1 -f( 1 R)-1 -methvl-2-oxo-2-Dvrrolidin-1 -vlethvll-2-oxopvrrolidin-3- 
vllnaphthalene-2-sulfQnamide 
35 Mass spectrum: Found: MH* 450 
H.p.l.c. (1)Rt3.03min 

Example 261 

6-Chloro-N-((3S)-1 -rr 1 RV1 ■methvl-2-morDhQlin-4-vl-2-oxoethvlV2-oxoDvrrolidin-3- 
40 vllnaphthalene-2-sulfonamide 
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Mass spectrum: Found: MH^ 466 
H.p.l.c. (1) Rt2.95min 

Example 262 

5 6-Chloro-N-((3S V1 (1 RV2-r3-(hvdroxvmethvnpiperidin-1 -vIM ■methvl-2-oxQethvlV2- 
oxopvrrolidin"3"vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 521 
H.p.l.c. (1) Rt2.98min 

10 Example 263 

6-Chloro-N-methvl-N-f(3R)-1 -U1 S)-1 ■methvl-2-oxo-'2-piperidin-1 -vlethvll-2-oxopvrrolidin-3- 
vl)naphthalene-2-sulfQnamide 

Using Intermediate 30 and piperidine, and the chemistry described for Example 255, the title 
compound was prepared. 
15 Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt3.4min 

Example 264 

6-Chloro-N-m6thvl-N4(3S VI -Fd R)-1 ■methvl-2-(3-methvlpiperidin-1 ■vl)-2-oxoethvl1-2- 
20 oxopvrrolidjn-3-vl>naphthalene-2"Sulfonamide 

Using Intermediate 55 and 3-methylpiperidine and chemistry described for Example 255, the 

title compound was prepared. 

Mass spectrum: Found: MH^ 494 

H.p.l.c. (1) Rta.OSmin 
25 Using similar chemistry, the following were prepared: 

Example 265 

N41-((2R)-2-((3S)-34f(6~chloro-2-naphthvnsulfonvl1(methvl)amino1-2-oxopvrror 
vllpropanovnpiperidin-3--vl1acetamide 
30 Mass spectrum: Found: MH^ 535 
H.p.l.c. (1)Rt3,1min 

Example 266 

6-ChlQro-N-methvl-N-((3SV1 -Fd RV1 ^methvl-2-oxo-2-(3- 
35 (r(phenvlsulfonvnamino1methvl)piperidin-1-vnethvn-2-Qxopvrrolidin-3-vl>naphthalene-'2- 
sulfonamide 

Mass spectrum: Found: MH"" 647 
H.p.l.c. (1)Rt3.55min 



40 



Example 267 
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6-ChlQrO"N-((3SV14(1RV2~r3-(hvdrQXvmethvnpiperidin-1-vn-1-meth^^ 
oxQPvrrolidin"3-vl)-N-methvlnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 508 
H.p.l.c. (1) Rt 3,1 min 

5 

Example 268 

6-Chloro-N-((3SV1 4(1 R)-2-r2-(hvdroxvmethvnpiperidin-1-vn-1 -methvl-2-oxoethvl>-2- 
oxopvrrolidin-3-vl)-N-methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 508 
10 H.p.l.c. (1)Rt3.23min 

Example 269 

6-ChldrQ-N-methvl-N-((3S)-1 -f( 1 R)-1 ■methvl-2-oxo-2-plperidin-1 -vlethvn"2-oxopvrrolidin-3- 
vl>naphthalene"2-sulfQnamide 
15 Mass spectrum: Found: MH"*^478 
H.p.Lc. (1) Rt 3.49min 

Example 270 

N-f1-((2R)-24(3S)-3-rr(6-Chloro-2-naphthvnsulfonvlUmethvl)aminQl-2-oxopvrrolidin-1- 
20 vl|propanovnpiperidin~3-vnbenzamide 
Mass spectrum: Found: MH^ 597 
H.p.l.c. (1)Rt 3.41 min 

Example 271 

25 6-Chloro-N4(3SV1 -((1 R)-2-l24(diethvlamino)methvllpiperidin-1 -vD-l -methvl-2-Qxoethvn-2- 
oxopvrrolidin-3-vn-N-methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 563 
H.pJ.c. (1) Rt2.65min 

30 Example 272 

6-Chloro-N-methvl-N~l(3S)-1 -f( 1 RV1 ■methvl-2-oxo-2-pvrrQlidin-1 -vlethvn-2-Qxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 464 
H.p.l.c. (1)Rt 3.21 min 

35 

Example 273 

6-ChlQrQ-N-methvl-N-a3SV1-fnR)-1-methvl-2-r(2S)-2-methvlpiperidin-1-vlV2-oxoethvl^ 
oxQPvrrolidin-3-vl)naphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 492 
40 H.p.Lc. (1)Rt3.49min 
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Example 274 

N-f (3S)-1 -f ( 1 R)-2-Azepan-1 -vl-1 -methvl-2-QXoethvn-2-oxopvrroliclin-3-vlV6-chlQrQ-N- 
methvlnaphthalene-2-sulfQnamide 
5 Mass spectrum: Found: MH^ 492 
H.p.l.c. {1)Rt3.41min 

Example 275 

6-ChlQro-N-methvl-N-((3SV1 -Fd R)-1 -methvl-2-oxQ-2-(4-pvrrolidin-1 -vlpiperidin-1 ■vnethvn-2- 
10 oxQPvrrolidin"3-vl}naphthalene-2~sulfonamide 
Mass spectrum: Found: MH^ 547 
H.p.l.c. (1) Rt2.68min 

Example 276 

15 6-ChlorQ-N-methvm-a3SV14(1RV1-methvl-2-oxo-242-(pvrrQlidin-1-v^ 
vllethvl>-2-oxopvrrolidin-3-vl)naphtha[ene-2-sulfonamide 
Mass spectrum: Found; MH^ 561 
H.p.l.c. (1)Rt2.77min 

20 Example 277 

6-ChlQro-N-methvl-N-l(3S V1 -f(1 RV1 -methvl-2-(4-methvlpiperidin-1 -vlV2-oxoethvn-2- 
oxopvrrolidin-3-vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 492 
H.p.l.c. (1)Rt3.58mln 

25 

Example 278 

N4(3S)-14(1R)-2-(4-(r(Benzvlsulfonvl)amino1methvl>piperidin-1~vn-1-methvl-2^^ 
QXopvrrQlidin-3-vl>-6"ChlorQ-N--methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 661 
30 H.p.l.c. (1)Rt3.52min 

Example 279 

N41"((2RV2-((3S)-3-rr(6-ChlorQ-2-naphthvl)sulfonvnfmethvl)amino1-2-oxopv^^^ 
vl>propanQvnpiperidin-4-vnbenzamide 
35 Mass spectrum: Found: MH^ 597 
H.p.l.c. {1)Rt3.38min 

Example 280 

N41-((2RV24(3SV34r(6-Chloro-2-naphthvl)sulfonvn(methvnaminQl--2-oxopvrrQlidi 
40 vl>propanQvnpvrrQlidin-3"Vnbenzamide 
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Mass spectrum: Found: MH^ 583 
H.p.l.c. (1) Rt3.32min 

Example 281 

5 N4f1-((2R>-2-l(3SV34r(6-Chloro-2~naphthvnsulfonvl1(methvnaminol-^^^ 
vl>propanQvl)piperidin-2"Vnmethvllbenzamide 
Mass spectrum: Found: MH^ 611 
H.p.l.c. (1)Rt3.52min 

10 Example 282 

N-ri-a2R)-24(3SV34f(6-ChlQrQ-2-naphthvnsulfonvn(methvl)amino1-2-oxopv^^^^ 
vl>prQpanovl)piperidin-4-vnacetamide 
Mass spectrum: Found: MH"^ 535 
H.p.l.c. (1) Rt3.04min 

15 

Example 283 

N-ri-((2R)-24(3SV34f(6-ChlorQ-2~naphthvnsulfonvn(methvnamino1-2~^^ 
vl>propanovl)pvrrolidin-3-vnacetam{de 
Mass spectrum: Found: MH^ 521 
20 H.p.l.c. (1) Rt2.99min 

Example 284 

6-Chloro-N-methvl-N-((3SV1-l(1RV1-methvl-2-oxQ-242"(pvrrQlidin-1-vlcarbon^ 
vnethvl}-2-oxopvrrolidln-3-vnnaphthalene-2-sulfonamide 
25 Mass spectrum: Found: MH^ 575 
H.p.l.c. (1)Rt3.42min 

Example 285 

6-Chloro-N-(f3SV1-(MRV244-(dimethvlamino)piperldin-1-vlV1-methvl-2-oxQethvl^^^^ 
30 oxopvrrolidin-3-vn"N"methvlnaphthalene-2-'Sulfonamide 
Mass spectrum: Found: MH^ 521 
H.p.l.c. (1)Rt2.65min 

Example 286 

35 6-Chloro-N-((3S VI -U^ R)-2-r4-(hvdroxvmethvl)piperidin-1 -vll-l ■methvl"2-oxoethvl>-2- 
oxopvrrolidin~3-vn-N-methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 508 
H.p.l.c. (1)Rt3.11min 

40 Example 287 
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6-ChlQro-N4(3SV1 4 ( 1 RV2-(4-methoxvpiperidin-1 -vD-l -methvl-2-oxoethvn-2"QXOpvrrQlidin-3- 
vl)-N-methvlnaphthalene"2-sulfonaniide 
Mass spectrum: Found: MH^ 508 
H.p.Lc. (1)Rt3.29min 

5 

Example 288 

6-ChlorQ-N-((3S V1 1 R)-2-(3"methQXVpiperidin-1 -vD-l -methvl-2"QXoethvn-2-oxopvrrolidin"3" 
vl>-N-methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 508 
10 Kp.l.c. (1)Rt3.35min 

Example 289 

6-ChlorQ-N-methvl-N-((3S)-1 -[( 1 R)-1 -methvl-2-morpholin-4-vl-2-oxoethvl1-2-oxopvrrQlidin-3" 
vl>naphthalene-2-sulfQnamide 
15 Mass spectrum: Found: MH"" 479 
H.p.l.c. (1)Rt3.18min 

Example 290 

6-Chloro-N-methvl-N-f (3RV1 -f (1 S)-1 -methvl-2-QXO-2-pvrrolidin-1 -vlethvn-2-oxopvrrolidin-3- 
20 vl>naphthalene"2"SulfQnamide 

The title compound was prepared from Intermediate 30. 
Mass spectrum: Found: MH^ 464 
H.p.Lc. (1) Rt 3.25min 

25 Example 291 

6-ChlQro-N-methvl-N-((3RV1 -1(1 SV1 -methvl-2-r(2RV2-methvlpiperidin-1 -vl1-2-oxoethvl)-2- 
oxopvrrolidin-3-vl)naphthalene-2"Sulfonamide 
The title compound was prepared from Intermediate 30. 
Mass spectrum: Found: MH* 492 
30 H.p.Lc. (1)Rt3.51min 

Example 292 

6-Chloro-N-r(3RV1 -((^ S V2--(2-r(diethvlamino)methvl1piperidin-1 -vIM -methvl-2-oxoethvl V2- 
oxopvrrolidin-3-vn-N~methvlnaphthalene"2-sulfonamide 
35 The title compound was prepared from Intermediate 30. 
Mass spectrum: Found: MH^ 563 
H.p.l.c. (1) Rt2.82min 

Example 293 
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6-Chloro-N-(cvanQmethvl)-N-((3S V1 -f ( 1 S)-1 -methvl-2-morpholin-4-vl-2-oxQethvn-2- 
oxopvrrQlidin-3-vl>naphthalene"2-sulfQnamide 

A solution of 6-chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2^ 
3-yl}naphthalene-2-sulfonamide (0.01g) in THF (2ml) was cooled to -78'C under nitrogen, 
5 and treated with lithium bis(trimethylsilyl) amide (1.0M solution in THF; 0.026ml), followed by 
bromoacetonitrile (0.01 3g), The resultant solution was allowed to reach room temperature 
and stirred for a further 16h. The mixture was then cooled to -78°C and further lithium 
bis(trlmethyisilyl) amide (0.026ml) added. After reaching room temperature, the reaction 
mixture was stirred for a further 18h and then quenched by the addition of methanol (1ml). 
1 0 The resultant solution was concentrated under reduced pressure and the residue purified by 
mass directed preparative h.p.l.c. to give the title compound (0-003g) as a white solid. 
Mass spectrum: Found: MH"" 505 
H.p.l.c. (1) Rt3.16min 

Similarly prepared using commercially available alkyl halides, were: 

15 

Example 294 

6-Chloro-N-methvl-N4(3S)~1 -U 1 S)-1 ~methvl-2-morpholin-4-vl-2-oxoethvn"2-oxQPvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 480 
20 H.p.l.c. (1)Rt3.11min 

Example 295 

6-Chloro~N~(3,3-dimethvl-2-oxQbutvn-N-((3SV14nS)-1-methvl-2-mQrpholin-4-vl-2-^^ 
2-oxopvrrolidin-3"Vl>naphthalene-2"Sulfonamide 
25 Mass spectrum: Found: MH^ 564 
H.p.l.c. (1) Rt3.39min 

Example 296 

N2-f(6-Chloro-2-naphthvl)sulfonvn-N1-methvl-N24(3SV14(1S)-1-methvl-2-morDholin-^^^ 
30 oxoethvl1"2"Oxopvrrolidin"3"Vl)qlvcinamide 
Mass spectrum: Found: MH"" 537 
H.p.l.c. (1) Rt2.98min 

Example 297 

35 N-Allvl-6-chloro-N-f (3S)-1 -Ff 1 S V1 -methvl-2-morpholin-4-vl-2-oxoethvn-2-Qxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 506 
H.p.l.c. (1)Rt3.26min 

40 Example 298 
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Methyl N4(6-chlorQ-2-naphthvnsulfonvn-N4(3SV14(1SV1-methvl-2-morph 

oxoethvn"2-oxopvrrQlidin-3"Vl>qlvcinate 
Mass spectrum: Found: MH^ 538 
H.p.l.c. (1) Rt 3,12min 

5 

Example 299 

Ethvl N-ff 6-chloro-2-naphthvnsulfonvn-N4(3S V1 4(1 S)-1 -methvl-2-morpholin-4-vl-2- 

oxoethvn-2-oxopvrrolidin"3-vllglvcinate 
Mass spectrum: Found: MH^ 552 
10 H.pJ.a (1)Rt3.36min 

Example 300 

te/f-Butvl N-f (6-chlorQ-2-naphthvnsulfonvn-N-f (3S V1 -f f 1 SV1 -■methvl-2-morpholin-4-vl-2- 
oxQethvn-2-oxopvrrolidin-3-vl>qlvcinate 
15 Mass spectrum: Found: MH^ 580 
H.p.l.c, (1)Rt3.45min 

Example 301 

N-ri-((2RV24(3R)-34r(6-ChlorQ-2-naphthvl)sulfonvl1(methvnamino1-2-oxopvrrolid 
20 vl)propanovl)piperidin-3-vnbenzamide 

Using Example 327 and the synthetic procedure described for Intermediate 52, the title 

compound was prepared. 

Mass spectrum: Found: MH"" 597 

H.p.l.c. (1) Rt3.37min 

25 

Example 302 

N-((3RV1 -r( 1 RV2-Azepan-1 -vl-1 -methvl-2-oxoethvll-2-oxopvrrolidin-3-vlV6-chloro-N- 
methvlnaphthalene-2-sulfonamlde 

Using Example 328 and the synthetic procedure described for Intermediate 52, the trHe 
30 compound was prepared. 

Mass spectrum: Found: MH"^ 491 
H.p.l.c. (1)Rt3.4min 

Example 303 

35 N-f (6-Chloro-2-naphthvnsulfonvl1-N-((3S VI 4(1 SV1 -methvl>-2-morpholin-4-vl-2-oxoethvn-2- 
oxopvrrolidin-3--vl>qlvcine 

To a solution of methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1-methyl-2- 
morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate (0.01 Og) in THF (2ml) was added 
lithium hydroxide (0.003g) in water (2ml), and the resultant solution stirred for 16h. The 
40 mixture was acidified to pH5 using hydrochloric acid (2N), and then concentrated under 
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reduced pressure. The residue was purified using mass directed preparative h.pJ.c. to give 
the title compound (0.006g) as a white solid. 
Mass spectrum: Found: MH^ 524 
H.pJ.c. (1) Rt S.OOmin 

5 

Example 304 

14(2S)-2--((3SV34r(6-ChlQrO"2-naphthvnsulfonvnaminol-2--QxopvrrQlidin-1- 
vl)propanovllpiperidine-2-carboxvlic acid 

To a solution of (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
10 yl)propanoic acid (0.025g) in DCM (10ml) were added 1 -[3-(dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (0.036g), HOBT (0.026g) and triethylamine (0.026ml) and 
the mixture was stirred at room temperature for 30min. Ethyl pipecolinate (0.030g) was 
added and the resultant mixture stirred at room temperature for 16h. The mixture was 
partitioned between DCM and water. The aqueous layer was re-extracted with DCM and the 
15 combined, dried (over magnesium sulphate) organic extracts were concentrated under 
reduced pressure. The residue was then dissolved in a mixture of THF (1ml) and water 
(1ml), treated with lithium hydroxide (O.OOSg) and stirred at room temperature for 18h, The 
reaction mixture was acidified to pH5 using hydrochloric acid (2N) and concentrated under 
reduced pressure. The residue was purified using SPE (aminopropyi stationary phase, 
20 washed with methanol and eluted with10% hydrochloric acid in methanol) to give the title 
compound (O.OOTg) as white solid. 
Mass spectrum: Found: MH^ 508 
H.p.l.c. (1)Rt3.09min 

25 Example 305 

6-Ch[orQ~N-((3S)-14(1R)-1-methvl-2-oxo-2-piperidin-1-vlethvn-2-oxopvrrolidin-3- 
vl>naphthalene-2-sulfonamide 

A solution of fert-butyl (2R)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]am!no}-2-oxopyrroiidin- 
1-yl)propanoate (0,025g) in DCM (3ml) was treated with trifluoroacetic acid (3ml) and stirred 

30 at room temperature for 2h. The mixture was then concentrated under reduced pressure to 
give an oil which was subsequently treated with 1-[3-(dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (0.01 3g), HOBT (O.OOQg) and triethylamine (0.023ml). After 
stirring at room temperature for 1h, piperidine (0.007ml) was added and stirring was 
continued for 48h. The reaction mixture was partitioned between DCM and water. The 

35 organic extract was concentrated under reduced pressure and the residue purified using 
SPE (silica, eluting with cyclohexane:ethyl acetate 5:1, 3:1, 1:1, 1:3 and ethyl acetate) to 
give the title compound (0.021 g) as a colourless gum. 
Mass spectrum: Found: MH* 464 
H.p.l.c. (1)Rt3.27min 

40 
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Example 306 

6-Chloro-N-methvl-N-((3S)-1 -fM S)-1 ■methvl-2-QXQ-2-piperidin-1 -vlethvn-2-QXQPvrrolidin-3- 
vllnaphthalene-2-sulfQnamide 

To a solution of (2S)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](methyl)amino]-^ 
5 oxopyrrolldin-1-yl}propanoic acid (0.020g) in DCM (2ml) were added 1-[3- 
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0,011 g), HOBT (O.G07g) and 
triethylamine (0.020ml) and the mixture was stirred at room temperature for 30min. 
PIperidine (0,006ml) was added and the resultant mixture stirred at room temperature for 
16h. The mixture was partitioned between DCM and water. The aqueous layer was re- 

10 extracted with DCM and the combined, dried (over magnesium sulphate) organic extracts 
were concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.l.c. to give the title compound (0.002g) as a colourless gum. 
Mass spectrum: Found: MH* 478 
H.p.l.c. (1)Rt3.51min 

1 5 Using similar chemistry, the following were prepared: 

Example 307 

6-Chloro-N-methvl-N-((3SV1 4(1 S)-1 -methvl-2-f (2R)-2-methvlpiperidin-1 ■vn~2-oxoethvl}-2~ 
oxopvrrolidin-3-vnnaphthalene"2"Sulfonamide 
20 Mass spectrum: Found: MH^ 492 
H.p.l.c. (1) Rt 3.61min 

Example 308 

6-ChlQro-N-r(3SV1-((1S)-2-(2-r(diethvlamino)methvnpiperidin-1-vl)-1-methvl-2-^^ 
25 oxopvrrolidin-3"Vll-N-methvlnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH"^ 563 
H.p.l.c. (1)Rt2.88min 

Example 309 

30 6-Chloro-N-methvl-N-f (3S VI -fd S)-1 -methvl-2-oxo-2-pvrrolidin-1 -vlethvn-2-oxopvrrolidin--3- 
vl}naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 464 
H.p.l.c. (1) Rt 3.48min 

35 Example 310 

Methvl N-r(6-chloro-2-naphthvnsulfonvlVN4(3S)-14(1S)-1-methvl-2-oxo-2-piperidin 

vlethvn-2-oxQPvrrolidin-3"Vl>alvcinate 

To a solution of (2S)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](2-methoxy-2-oxoethyl)amino]- 
2-oxopyrrolidin-1-yl}propanoic acid (0.032g) in DCM (5ml) were added 1-[3- 
40 (dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.02g), HOBT (0.014g) and 
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triethylamine (0.034ml) and the mixture was stirred at room temperature for 1h. Piperidine 
(0.01ml) was added and the resultant mixture stirred at room temperature for 72h. The 
mixture was concentrated under reduced pressure and the residue purified using mass 
directed preparative h.p.l.c, to give the title compound (0.01 7g) as a white solid. 
5 Mass spectrum: Found: MH"^ 536 
H.p.Lc. (1)Rt3.54min 

Example 31 1 

N4(6-Chloro~2-naphthvnsulfonvn-N4(3SV14nsV1-^methvl-2-oxo-2~piperidin-1-vle 

10 oxo pyrrol id i n -3- vllq I vci n e 

To a solution of methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)"1-[(1S)-1-methyl-2-oxo-2- 
piperidin-1-ylethyl]-2-oxopyrrolidin-3-yl}glycinate (0,01 Og) in THF (1ml) was added lithium 
hydroxide ( O.OOSg) in water (1ml), and the resultant solution stirred for 16h. The mixture 
was acidified to pH5 using hydrochloric acid (2N), and then concentrated under reduced 

15 pressure. The residue was purified using SPE (eluting with methanol and then 
10%HCI/methanol) to give the title compound (0.01 g) as a white solid. 
Mass spectrum: Found: MH^ 522 
H.p.l.c. (1) Rt 3.29min 

20 Example 312 

6-Chloro-N-(cvanomethvlVN-((3S)-1-r(1S)-1-methvl-2--QXo-2-piperidin-1-vlethvn^ 
oxopvrrolidin-3"Vl>naphthalene-2-sulfonamide 

A solution of 6-chioro-N-{(3S)-1-[(1S)-1-methyi-2-oxo-2-piperidin-1-"ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide (0.01 5g) in THF (2ml) was cooled to -ZS^C under nitrogen, 

25 and treated with lithium bis(trimethylsilyl) amide (1 .OM solution in THF; 0.042ml), followed by 
bromoacetonitrile (0.01 9g). The resultant solution was allowed to reach room temperature 
and stirred for a further 16h. The mixture was then cooled to -78°C and further lithium 
bis(trimethylsilyl) amide (0.042ml) added. After reaching room temperature, the reaction 
mixture was stirred for a further 18h and then quenched by the addition of methanol (1ml). 

30 The resultant solution was concentrated under reduced pressure and the residue partitioned 
between water and DCM. The organic layer was separated, dried (over magnesium 
sulphate) and concentrated under reduced pressure. The residue was purified by mass 
directed preparative h.p.l.c to give the title compound (0.007g) as a colourless gum. 
Mass spectrum: Found: MH"" 503 

35 H.p.l.c. (1)Rt3.35min 

Similarly prepared using commercially available alkyi halides, were: 

Example 313 

N-24(6-Chloro-2-naphthvnsulfonvll-N-24(3S)-14(1SV1-methvl-2-QXO-2-piperid^ 
40 oxopvrrolidin-3-vl)qlvcinamide 
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Mass spectrum: Found: MH"*^ 521 
H.p.l.c, (1) Rt3.07min 

Example 314 

5 6-Chloro-N-((3S)-1 4(1 S V1 -methvl-2-oxo-2-piperidin-1 -vlethvlV2-oxopvrrolidin-3-vll-N-(2- 
oxobutvnnaphthalene-2~sulfQnamide 
Mass spectrum: Found: MH* 534 
H.p.l.c. (1) Rt 3.39min 

10 Example 315 and Example 316 

N-Allvl-6"ChlQro-N41 "f ( 1 S V1 ■methvl-2-QXQ-2-piperidin-1 -vlethvlV2-oxopvrrolidin-3- 
vl>naphthalene"2"SuifQnamide [Isomer 1 and Isomer 21 

The title compounds were prepared by alkylation of Example 2 with allyl iodide, followed by 
purification using mass directed preparative h.p.l.c. 
1 5 Isomer 1 

Mass spectrum: Found: MH^ 504 
H.p.l.c. (1) Rt3.5min 
Isomer 1 

Mass spectrum: Found: MH^ 504 
20 H.p.l.c. (1)Rt3.52min 

Example 317 

N-24(6-ChlorQ-2~naphthvnsulfonvl^N-2-((3SV1-((1SV1~methvl-2-Qxo-24(2SV2-(pvrro^ 
vlmethvl)pvrrolidin-1-vnethvl>-2-oxopvrrolidin"3-vl)qlvcinamide 

25 A solution of 6-chloro-N-{(3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 - 
ylmethyl)pyrrolidln-1-yl]ethyl}~2-oxopyrrolidin-3-yl)naphthalene-2-sulfonamide (0.01 g) in THF 
(2ml) was cooled to -78°C under nitrogen, and treated with lithium bis(trimethylsilyl) amide 
(1.0M solution in THF; 0.023mi), followed by 2-bromoacteamide (0.012g). The resultant 
solution was allowed to reach room temperature and stirred for a further 16h. The mixture 

30 was then cooled to -78''C and further lithium bis(trimethylsilyl) amide (0.023ml), added. After 
reaching room temperature, the reaction mixture was stirred for a further 16h and then 
quenched by the addition of methanol (1 ml). The resultant solution was concentrated under 
reduced pressure and the residue partitioned between water and DCM. The organic layer 
was separated, dried (over magnesium sulphate) and concentrated under reduced pressure, 

35 The residue was purified by mass directed preparative h.p.l.c. to give the title compound 
(0.001 g) as a white solid. 
Mass spectrum: Found: MH* 590 
H.p.l.c. (1)Rt2.77min 

Similarly prepared using commercially available alkyi halides, were: 

40 
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Example 318 

Methyl N-r(6-chlQrQ-2-naphthvnsulfQnvlVN-((3SV1-l(1S)-1-methvl-2-oxo-24(2SV^^ 
1 "Vlmethvl)pvrrQlidin-1 -vnethvl>"2-QXQPvrrQlidin-3"Vl)qlvcinate formate 
Mass spectrum: Found: MH"*^ 605 
5 Kp.Lc. (1)Rt2.62min 

Example 319 

6->Chloro-N-((3S VI 4(1 S V1 •■methvl-2-oxQ-24(2S)-2>-(pvrrolidin-1 -vlmethvl)pvrrolidin-1 - 
vnethvl>-2-oxQpvrrolidin-3-vl)"N-(2-oxobutvl)naphthalene-2"Sulfonamide 
10 Mass spectrum: Found: MH* 603 
H.p.Lc. (1)Rt2.81min 

Example 320 and Example 321 

N-f(6"ChlorO"2-naphthvl)sulfonvn-N"(141"methvl~2-oxO"2"f2-(pvrrolidin-1"VlmethvnpvrrQlidin^ 
15 1-vl1ethvl}~2"OxopvrrQlidin-3-vl)qlvcine formate [isomer 1 and Isomer 21 

The title compounds were prepared by alkaline hydrolysis (LiOH) of Example 318, followed 
by purification using mass directed preparative h.p.l.c. 
Isomer 1 

Mass spectrum: Found: MH"^ 591 
20 H.p.Lc. (1)Rt2.6min 
Isomer 1 

Mass spectrum: Found: MH^ 591 
H.p.l.c. (1)Rt2.63min 

25 Example 322 

N4(6-Chloro-2-naphthvl)sulfonvn-N4(3S)-1 4(1 S VI ■methvl-2-oxo-24(2SV24Dvrrolidin-1 - 
vlmethvl)pvrrolidin-1"Vnethvl>-2-oxopvrrolidin"3-vnqlvcine 

The title compound was prepared by trifluoroacetic acid hydrolysis of Intermediate 88, 
followed by purification using mass directed preparative h.p.l.c. 
30 Mass spectrum: Found: MH^ 591 
H.p.Lc. (1)Rt2.85min 

Example 323 

N414(2RV2-l(3SV3-rr(6-Chloro-2-naphthvnsulfonvn(methvnamino1-2-oxoPvrrQlidin-1- 

35 vl>propanQvl)piperidin-3-vnbenzamide 

A solution of fert-butyl (2R)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](methyl)amino]-2- 
oxopyrrolidin-1-yl}propanoate (0.01 7g) in DCM (0.5ml) was treated with trifluoroacetic acid 
(0.5ml) and stirred at room temperature for 2h. The mixture was then concentrated under 
reduced pressure to give an oil which was subsequently treated with 1-[3- 

40 (dimethylamino)propyl]~3-ethyIcarbodiimide hydrochloride (0.01g), HOBT (0.007g) and 
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triethylamine (0.020ml). After stirring at room temperature for 111, N-piperidin-3-ylbenzamide 
(0,01 Og) was added and stirring was continued for 16h, The reaction mixture was partitioned 
between DCM and water. Ttie organic extract was concentrated under reduced pressure 
and the residue purified using SPE (silica, eluting with cyclohexane: ethyl acetate 3:1, 1:1, 
5 1 :3, ethyl acetate) to give the title compound (0.01 2g) as a pale yellow gum. 
Mass spectrum: Found: MH* 597 
H.p.Lc. (1) Rt 3,35min 
Note: Example 323 = Example 270. 

Using the procedure described above, the following compounds were also prepared: 

10 

Example 324 

6-Chloro-N-methvl-N-((3SV14(1RV1-methvl-24(2RV2-methvlpiperidin-1-vlV2-QXoethvl^^^^ 
oxopvrrolidin-3-vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 492 
15 H.p.l.c. (1)Rt3.57min 

Example 325 

N-((3S)-1~((1R)-2-rriR,4S)~2-Azabicvclof2.Z11hept-2-vn-1-methvl-2-oxoethvl>-^^ 
oxopvrrolidin"3-vl)-6-chloro-N-methvlnaphthalene-2-sulfonamide 
20 Mass spectrum: Found: MH^ 490 
H.p.Lc. (1) Rt3.18min 

Example 326 

6-Chloro-N4(3R)-1 4( 1 R)-1 ■methvl-2-oxo-2-piperidin-1 -vlethvn-2-oxopvrrolidin-3- 
25 vl)naphthalene~2-sulfonamide 

Using Intermediate 32 and the procedure described for Example 1 , the title compound was 
prepared. 

Mass spectrum: Found: MH^ 464 
H.p.Lc. (1) Rt3.35min 
30 Using similar chemistry, the following were prepared: 

Example 327 

N-(14(2R)-2-((3R)-3-{f(6-ChlQrQ-2-naphthvnsulfonvnaminoV2-oxoDvrrolidin-1- 
vl)prQpanQvnpiperidin-3-vi|benzamide (two diastereoisomers) 
35 Mass spectrum: Found: MH^ 583 
H.p.Lc. (1) Rt3.26 &3.44min 

Example 328 

N-((3RV1 -r( 1 R)"2-Azepan-1 -vl-1 -methvl-2-oxQethvn-2-QXQPvrrQlidin-3-vlV6- 
40 chloronaphthalene-2~sulfQnamide 
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Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt3.29min 

Example 329 

5 6-ChlQrQ-N-l(3RV1-rnR)-1-methvl-2-mQrphQlin-4-vl-2-QXQeth^^ 
vllnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 466 
H.p.l.c. (1)Rt2.95min 

10 Example 330 

6--ChlorQ-N-((3R)~1--r(1R)-1-methvl-2-oxQ-2-pvrrQlidin-1-vlethvn-2-oxopvrrolidin-3- 
vl}naphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 450 
H.p.l.c. (1) Rt3.05mln 

15 

Example 331 

6-Chloro-N-((3RV14(1R)-1-methvl-24(2RV2-methvlpiperidin-1-vl1-2-oxoethvl^ 
oxopvrrQlidin-'3"Vnnaphthalene-2"SulfQnamide 
Mass spectrum: Found: MH^ 478 
20 H.p.l.c, (1)Rt3.29min 

Example 332 

6-Chloro-N-((3RV1 4(1 R)-1 -methvl-2-r(2S)-2-methvlpiperidin-1 -vl1-2-oxQethvl)~2- 
oxopvrrolidln-3-vl)naphthalene"2-sulfonamide 
25 Mass spectrum: Found: MH"^ 478 
H.p.l.c. (1)Rt3.29min 

Example 333 

6-ChlorQ-N4(3RV14nRV2424(diethvlamino^methvnpiperidin-1--vlV1-methvl-2^^ 
30 oxopvrrolidin~3-vnnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 549 
H.p.l.c. (1) Rt2.66min 

Example 334 

35 N-((3RV1 4(1 RV24(1 R.4SV2-Azabicvclor2.2.nhept-2-vn-1 ^methvl-2-oxoethvlV2- 
oxopvrrolldin-3-vn-6-chloronaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 476 
H.p.l.c. (1)Rt3.15min 



40 Example 335 
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6"ChlQro-N-(1 -f(1 RV1 -methvl-2-(4-methvlpiperazin"1 -vl V2--QXoethvn-2-oxopvrrolidin-3- 
vllnaphthalene-2-sulfonamicle 

Using Intermediate 37, and the synthetic procedure described for Example 1, the title 
compound was prepared. 
5 Mass spectrum: Found: MH* 479 
H.p.Lc. (1) Rt 2.92min 

Using similar chemistry, the following were prepared: 
Example 336 

10 6-Bromo-N-^ 1 -Fd R)-1 -methv[-2-oxo-2-piperidin--1 -vlethvn-2-oxopvrrolidln-3-'Vl}naphthalene-2- 
sulfonamide 

The title compound was prepared using Intermediate 119. 
Mass spectrum: Found: MH^ 509 
H.p.Lc. (1) Rt 3.26min 

15 

Example 337 

5"ChlQro-3"methvl"N-l14nR)-1-methvl-2-oxO"2-piperidin-1"Vlethvn-2-oxQPvrroiidi 
benzothiophene-2-sulfonamide 

The title compound was prepared using Intermediate 120. 
20 Mass spectrum: Found: MH^ 484 
Kp.l.c. (1)Rt3.31min 

Example 338 

3"ChlorO"N"(1 -f(1 R)-1 -methvl-2-oxo-2"Piperidin-1 -vlethvn-2"OXQPvrroHdin-3"Vl)isoquinoline-7" 
25 sulfonamide 

Using Intermediate 40, and the synthetic procedure described for Example 1, the title 

compound was prepared. 

Mass spectrum: Found: MH* 465 

H.p.Lc. (1) Rt2.84min 

30 

Example 339 

3'-ChlorQ-N-{1 1 R)-1 -methvl-2-oxo-2-piperidin-1 -vlethvlV2-oxoPvrrolidin-3-vll-1 ,1 '-biphenvl- 
4"Sulfonamide 

Using Intermediate 39, and the synthetic procedure described for Example 1, the title 
35 compound was prepared. 

Mass spectrum: Found: MH^ 490 
H.p.Lc. (1)Rt 3.34min 

Example 340 
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7-Hvdroxv-N-((3S)-1 -{( 1 S)-1 -methvl-2-Qxo-2-piDeridin-1 -v{ethvn-2-oxopvrrQHdin-3- 
vl)naphthalene"2-sulfonamide 

n-Butylamine (1ml) was added to a suspension of Intermediate 51 (0.01 5g) in dry THF (1ml), 
' stirred at room temperature for 5h and concentrated under reduced pressure. The residue 
5 was partitioned between DCIVI and water. The separated organic extract was passed 

through a hydrophobic frit and the filtrate concentrated under reduced pressure to give the 

title compound (0.0035g) as an oil. 

Mass spectrum: Found: MH^ 446 

H.p.l.c. (1)Rt3.05min 

10 

Example 341 

6-ChlorQ-N-methvl-N4f3RV1-rnRV1-methvl-2-QXQ-2-piperidin-1-vlethvl]- 
vl)naphthalene-2-sulfonamide 

Using Intermediate 56 and the procedure described for Example 1, the title compound was 
15 prepared. 

Mass spectrum: Found: MH^ 478 
H.p.Lc. (1)Rt3.49min 

Using similar chemistry, the following were prepared: 
20 Example 342 

6-Chloro-N-methvl-N-l(3RV1-r(1R)-1-methvl-2-oxo-2-pvrrolidin-1-vlethvll-2-QxopvrrQlidin-3- 
vllnaphthalene-2-sulfonamide 
Mass spectrum: Found: MH^ 464 
H-p.l.c. (1) Rt3.25min 

25 

Example 343 

6-Chloro-N4(3RV1-((1RV2>-l24(diethvlamino)methvnpiperidin-1-vl|-1-methvl-2-oxo^^^^ 
oxopvrrolidin"3"Vl]-N"methvinaphthalene"2-sulfonamide 
Mass spectrum: Found: MH^ 563 
30 H.p.l.c. (1)Rt2.74min 

Example 344 

N-((3RV1 ■(( 1 R)-24( 1 R,4S V2-Azabicvclof2.2, 1 1hept-2-vlM -methvl-2-oxoethvlV2- 
oxQPvrrolidin-3-vn-6-chloro-N-methvlnaphthalene-2-sulfonamide 
35 Mass spectrum: Found: MH^ 490 
H.p.l.c. (1) Rt 3.29min 

Example 345 

6-ChlorQ-N~methvl-N-((3R)-1 -l( 1 R)- 1 -meth vl--24(2R V2-methvlpiperidin-.1 -yl]-2>oxQethvl>-2- 
40 oxopvrrolidin"3-vl)naphthalene-2-sulfonamide 
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Mass spectrum: Found: MH* 492 
H.p.Lc. (1) Rt3.43min 

Example 346 

5 6-ChlorQ-N-a3SV1-((1SV243-(ethvlamino)piperidin-1-vlV1-methvl-2-^ 
oxopvrrolidin-3"Vl)naphthalene-2-sulfonamide 

To a solution of acetaldehyde (0.041ml from a stock solution made up from 0.01271 
acetaldehyde dissolved in 1ml DCM)) in dry DCM {0.4ml) treated with acetic acid (0.1ml 
from a stock solution made up from 0.0054ml acetic acid dissolved in 1 ml DCM) was added 

10 N-{(3S)-1-[(1S)-2-(3-aminopiperidin-1-yl)-1-methyl-2-oxoethyl]-2-oxopyrron 

chloronaphthalene-2-sulfonamide [Example 365] (0.045g) followed by tetraethylammonium 
triacetoxyborohydride (0.005g). The mixture was stirred at room temperature, under 
nitrogen, for 60h. DCM (1 ml) was added and the resultant solution washed with saturated 
sodium bicarbonate (1ml) in a hydrophobic frit. The solvent was concentrated under reduced 

15 pressure and the residue purified by mass directed preparative h.p.l.c. to give the title 
compound (O.Smg) as an oil. 
Mass spectrum: Found: MH^ 507 
H.p.l.c. (2) Rt 6.22mln 

Similarly prepared using commercially available aldehydes, were: 

20 

Example 347 

6-Chloro~N-r(3S)-1-((1SV1--methvl-2-oxo-2-(3-r(1H-pvrrol-2-vlmethvnamino1piper^^ 
vl>ethvl)-2-oxopvrrQlidin"3"Vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH*^ 558 
25 H.p.l.c. (2)Rt5.21min 

Example 348 

6-Chloro-N4(3S)-1 -((1 S)-1-methvl-2-oxo-2434(pvridin-3-vlmethvl)amfno1piperidin-1 -vllethvl)- 
2-oxopvrrolidin-3-vnnaphthalene-2-sulfonamide 
30 Mass spectrum: Found: MH* 570 
H.p.l.c. (2) Rt 5.18min 

Example 349 

6-Chloro-N4(3SV1~((1S)-2434(3-hvdroxvbutvl)amino1pioeridin-1-vl)-1-methvl-2-oxQethv^ 
35 oxopvrrolidin-3-vnnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH"^ 551 
H.p.l.c. (2) Rt6.9min 

Example 350 
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6-Chloro-N-r(3SV1 -((1 S)-1 ■methvl-2-QXQ-2434(pvridin-4-vlmethvl)amino1piperid -vDeth vl V 
2-QXQPvrrolidin-3-vl1naphthalene"2~sulfonamide 
Mass spectrum: Found: MH^ 570 
H-p.Lc. (2) Rt 5.76min 

5 

Example 351 

(3S)-1 4(1 S)-2-(34r(2-Aminopvrimidin-5-vnmethvl1amino>piperidin-1 -vD-l -methvl-2- 
oxQethvn-2-oxopvrrQlidin-3-vlV6-chlorQnaphthalene-2-sulfQnamide 
Mass spectrum: Found: MH^ 586 
10 H.p.Lc. (2) Rt 6.42min 

Example 352 

6-Chloro-N-r(3S V1 -((1 SV1 -methvl-2-oxo-243-r(Pvridin-2-vlmethvnaminQlpiperidin-1 -vDethvO- 
2"OXQPvrrolidin'-3-vl1naphthaiene-2-sulfonamide 
15 Mass spectrum: Found; MH^ 570 
H.p.l.c. (2) Rt 5.89min 

Example 353 

6-Chloro-N-f (3S VI -((1 S VI -methvl-2-oxQ-2-(3-r( 1 H-pvrazol-3-vlmethvl)amino1piperidin-1 - 
20 vl>ethvn-2-QXOpvrrQlidin-3"Vl1naphthalene-2-sulfQnamide 
Mass spectrum: Found: MH"*" 559 
H.p.l.c. (2) Rt 7,3min 

Example 354 

25 6-ChlQro-N4(3S)-1-aiS)-1-methvl-2-oxo-2434(pvridin-4-vlmethvnaminolpi^^^^ 
2~oxQPvrrolidin"3-vnnaphthalene-2-$ulfonamide 
Mass spectrum: Found: MH^ 570 
H.p.l.c. (2) Rt 5.69min 

30 Example 355 

6-ChlQrQ-N-((3S)-14(1SV243-af5-(hvdrQXvmethvl)-24urvnmethvl>aminQ)piperidin-1^^^^ 
methvl-2-oxoethvl)-2-oxopvrrolidin-3-vnnaphthalene-2'-sulfQnamide 
Mass spectrum: Found: MH* 589 
H.p.l.c, (2) Rt 7.1min 

35 

Example 356 

6-ChlQro-N-f(3SV1-((1S)-1-methv[-2-QXQ-2434n.3-thiazQl-2-vlmethvnamino 
vl>ethvlV2-oxopvrrolidin-3-vnnaphthalene-2"SulfQnamide 
Mass spectrum: Found: MH"^ 576 
40 H.p.l.c. (2) Rt 5.89min 
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Example 357 

6-ChlorQ-N-((3SV14(1S)-1-methvl-2-(3-(r(1-methvl-1H-imidazol^^^ 
1-vn-2"Oxoethvn-2-oxopvrrolidin-3"Vllnaphthalene-2-'Sulfonamide 
5 Mass spectrum: Found: MH^ 573 
H.p.Lc. (2) Rt 4.22min 

Example 358 

6-Chloro-N4(3S)-1-((1S)-2-f3-f(3-hvdroxV"2,2<limethvlpropvl)ami^ 
10 2-oxQethvlV2-QXQPvrrolidin"3"Vnnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 565 
H.pJ.c. (2) Rt 7.4min 

Example 359 

15 6-Chloro-N4(3SV1-((1S)-2434nHHmidazoM-vlmethvnamlnolpiperi^ 
oxoethvl)-2-oxopvrrQlidin-3-vnnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH* 559 
H.pJ.c, (2) Rt 9.42min 

20 Example 360 

6-Chloro-N-f(3SV1-((1S)-2434(3-ethoxv-2-QXOpropvl)aminolpiperidin-1-vl>-1-methvl-^^ 
oxoethvlV2-oxopvrro[idin-3-vl1naphthalene"2-sulfonamide 
Mass spectrum: Found: MH^ 581 
H.p.l.c. (2)Rt6.21min 

25 

Example 361 

• 6--ChlQro-N-r(3SV1"((1S)-243-r(3-methoxvpropvnaminQlpiperidin-1-vlV1-meth^^^^ 
2"Oxopvrrolidin-3-vnnaphthalene-2"Sulfonamide 
Mass spectrum: Found: MH^ 551 
30 H.p.l.c. (2) Rt 7.75min 

Example 362 

44((14(2S)-2-((3SV34r(6-Chloro-2-naphthvnsulfonvnamino>-2-oxopvrrolidin-1- 
vnpropanQvnpiperidln"3-vllamino)methvn-1-methvlpvridinium iodide 
35 Mass spectrum: Found: MH"" 588 
H.p.l.c. (2) Rt 4.75mln 

Example 363 

6-Chloro-N-ff3SV14riSV1-methv]-2-f34rf5-methvl-1HHmidazol-4-vl)methvnami^ 
40 1-vl)-2"OXQethvn-2-oxopvrrolidin-3"Vl>naphthalene-2-sulfonamide 
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Mass spectrum: Found: MH^ 573 
H.p.Lc. (2) Rt 5.03min 

Example 364 

5 Benzyl (3S)-14(2S)-2-a3S)-34f(6-chlQro-2-naphthvnsulfQnvnaminQV2-oxo 

yDpropanoynpiperidin-S-ylcarbamate 

A solution of (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrrolidin-1"- 
yl)propanoic acid (0.408g) in DCM (21ml) was treated with 1-[3"-(dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (0.394g), HOBT (0,278g) and triethylamine (0,286ml) and 

10 stirred at room temperature for 1h. A solution of benzyl (3S)-piperidin-3-ylcarbamate 
(0.361g) in DCM (1ml) was then added and stirring continued for 72h. The mixture was 
partitioned between DCM and water. The separated organic extracts were washed with 
water and brine, dried (over magnesium sulphate), and concentrated under reduced 
pressure. The residue was purified using Biotage™ chromatography (eluting with 

1 5 hexane:ethyl acetate 1 :7— »1 : 1 0) to give the title compound (0.268g) as an oil. 
Mass spectrum: Found: MH^ 613 
H.p.Lc. (1) Rt 3.59min 

Example 365 

20 N-(f 3S)-1 -Ul S)-2-r(3S)-3-Aminopiperidin-1 -vIM -methvl-2-oxoethylV2-oxopyrrolidin-3-vl)-6- 
chloronaphthalene-2-sulfonamide 

Benzyl (3S)--1-[(2S)--2-((3S)--3-{[(6-chloro-2-naphthyl)sulfonyl]amino}--2-oxopyrrolidin-1- 
yl)propanoyl]piperidin-3-ylcarbamate (0.1 28g) was dissolved in DCM (3.5ml) and treated 
with trifluoroacetic acid (10.5ml) and stirred at room temperature for 6h. The mixture was 
25 concentrated under reduced pressure and the residue purified by SPE (acid ion-exchange, 
eluting with ethyl acetate: methanol 9:1) to give the title compound (0.093g) as a colourless 
oil. 

Mass spectrum: Found: MH^ 480 
H.p.Lc. (1) Rt2.75min 

30 

Example 366 

N-((3S)-1 -{( 1 S)-2-r(3R)-3-Aminopiperidin-1 -vIM -methvl-2-oxoethvlV2-oxopyrrQridin-3-yn-6- 
chloronaphthalene-2-sulfonamide 

Using benzyl (3R)-1 -[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1 - 
35 yl)propanoyl]piperidin-3-ylcarbamate and the synthetic procedure described for Example 
365, the title compound was prepared. 
Mass spectrum: Found: MH^ 480 
H.p.Lc. (1)Rt2.55min 



40 Example 367 
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5-f4-Ch(orophenvl)-N-((3SV14nSV1-methvl-2-oxo-2-f1-piperidin 
2-thiQphenesulfonamide 

A mixture of 5-bromo-N-[2-methoxy-4-(2-polystyi7lethoxy)ben2yl]-N~{(3S)-1-[(1S)-1-m 
2-oxo-2-(1-piperidinyl)ethyl]-2-oxopyrrolidinyl}-24hiophenesulfonamide (0,025g), sodium 
5 carbonate (0.001 7g), 4-chlorobenzeneboronic acid (0.0042g), tetrakis(triphenyphosphine) 
paliadium(O) (0.001 5g) and tetrahydrofuran-water (4:1, 0.5ml) was stirred gently at in a 
sealed vessel at 78°C for 72h. The resin was filtered, washed with DMF, 0.2N HCI, 
methanol and then DCM. The dried resin was then treated with trifluoroacetic acid-DCM 
(1:1, 0.5ml), shaken at room temperature for 1h and filtered. The resultant filtrate was 
1 0 concentrated under reduced pressure to give the title compound (0.0026g) as an off-white 
glass. 

Mass spectrum: Found: MH^ 496 
H.p.Lc. (1) Rt3.39min 

Using similar chemistry, the following were prepared: 

15 

Example 368 

N-f (3S)-1 "U 1 S VI ■Methvl"2-oxo-2-piperidin-1 -vlethvn-2-oxopvrrolidin-3-vl>-5- 
phenvlthiophene-2"Sulfonamide 
Mass spectrum: Found: MH^ 462 
20 H.p.l.c. (1)Rt3.2min 

Example 369 

5-(4-Hvdroxvphenvl)-N4(3SV1 -[( 1 S)-1 -methvl-2-oxo-2-piperidin-1 -vlethvn-2-oxopvrrolidin-3- 
vllthiophene-2-sulfonamide 
25 Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt2.98min 

Example 370 

5-(3-Methoxvphenvn-N-l(3S)-14(1S)-1-methvl-2-oxo-2-piperidin-1"Vlethvn-2--QxopvrrQlidin-3- 
30 vi>thiophene-2-sulfonamide 

Mass spectrum: Found: MH"^ 492 
Kp.l.c. (1) Rt 3.23min 

Example 371 

35 N-f(3S)-1-f(1SV1-Methvl-2-oxo-2-piperidin-1-vlethvn-2-oxopvrrolidin-3-vlV5~r^^ 
methvlphenvl)thiophene-2"SUlfonamide 
Mass spectrum: Found: MH"^ 476 
H.p.l.c. (1) Rt 3.35min 

40 Example 372 
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5-( 3-Chlorophenvn-N-((3SV1 4(1 SV1 -methvl-2-oxQ"2-piperidin-1 -vlethvn-2-oxopvrroliclin-3- 
vlKhiQphene-2-sulfQnannide 
Mass spectrum: Found: MH^ 487 
H.p.Lc. (1) Rt 3.46min 

5 

Example 373 

5-(2-ChlorQPhenvn-N-((3SV1 4( 1 S V1 -methvl-2-oxQ-2-piperidin-1 -vlethvn-2-QXQPvrrQlidin-3- 
vllthiQphene-2-sulfonamide 
Mass spectrum: Found: MH^ 496 
10 H.p.Lc. (1) Rt 3.31min 

Example 374 

5-(2,3-Dlchlorophenvl (3S)-1 4(1 SV1 -methvl-2~oxo-2-piperidin-1 -vlethvn-2-oxopvrrolidin- 
3-vl>thiophene-2-sulfonamide 
15 Mass spectrum: Found: MH"^ 530 
H.p.Lc. (1)Rt3.47min 

Example 375 

542- Fluoro-4-methvlphenvlVN4(3S)-14(1SV1-methvl-2-oxo-2-piperidin-1-vlethvn-^^ 
20 oxQPvrrolidin-3-vl>thiophene-2-sulfonamide 

Mass spectrum: Found: MH* 492 
H.p.Lc. (1) Rt 3.35min 

Example 376 

25 546-AminQ-5-methvlpvridln-3-vlVN4(3SV14(1SV1-methvl-2-oxo-2-piperidin-1~^^ 
oxQPvrroHdin-3-vlKhiQphene-2-sulfonamide 
Mass spectrum: Found: MH"^ 492 
H.p.Lc. (1) Rt2.13min 

30 Example 377 

N4(3S)-14(1SV1-Methvl-2-oxo-2-piperidin-1-vlethvl^2-oxQPvrrolidin-3-vl^^ 
sulfonamide 

Mass spectrum: Found: MH"^ 464 
H.p.Lc, (1) Rt3.26min 

35 

Example 378 

543- FurvlVN4(3SV14(1SV1-methvl"2-oxQ-2-piperidin-1~vlethvn-2-QXQPvrrolidin-3- 
vl>thiophene-2-sulfQnamide 

Mass spectrum: Found: MH"^ 451 
40 H.p.Lc. (1) Rt3.35min 
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Example 379 

N-((3S)-14(1SV1-Methvl-2-oxo-2-piperidin-1-vlethvll-2-QXOPvrrolidin-3-^^^^ 
sulfonamide 
5 Mass spectrum: Found: MH* 468 
H.plc, (1)Rt3.47min 

Example 380 

5-(3-AminQPhenvn-N4(3SV1 -r( 1 S)-1 -methvl-2-QXQ-2-piperidin-1 -vlethvn-2-Qxopvrrolidin-3- 
10 vl)thiophene-2"Sulfonamide 

Mass spectrum: Found: MH* 477 
H.p.Lc, (1) Rt3.01min 

Example 381 

15 5-f2-FluorophenvlVN-f(3S)-1-rnSV1~methv[-2-oxo-2-piperidin-1-vlethvl]-^^ 
vl>thiophene"2-sulfonamide 
Mass spectrum: Found: MH^ 480 
H.p.l.c. (1) Rt 3.56min 

20 Example 382 

5-(2-Hvdroxvphenvi)-N-((3S)-14nS)-1"methvl-2-oxo-2"Piperidin-1-vlethvl1-2^ 
vmhiophene-2"Sulfonamide 
Mass spectrum: Found: MH^ 478 
H,p.l.c. (1)Rt3.41min 

25 

Example 383 and Example 384 

N-f(6"ChlQro-2-naphthvl)sulfonvl1-N-(1-(1-methvl"2-oxO"2"r2-(pvrrolidin"1"Vlmeth^ 

1-vllethvl)~2-oxopvrrolidin-3-vhqlvcine formate fisomer 1 and Isomer 21 

To a solution of benzyl N-[(6-chloro-2-naphthyi)sulfonyI]-N-((3S)-1~{(1S)-1-methyl-2-oxo-2- 

30 [(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycinate compound 
with formic acid (1:1) (0.060g) in methanol (4ml) were added potassium carbonate (0.3g) 
and water (2ml) and the mixture left to stir for 5h. The mixture was concentrated under 
reduced pressure and the inorganics removed using SPE (6g OASIS™ HLB Extraction 
Cartridge, eluting with water and then methanol) to give a clear gum, which was purified by 

35 mass directed preparative h.p.l.c. to give the title compounds (Isomer 1, 0.01 1g; Isomer 2, 
0.01 6g) as white solids. 
Isomer 1 

Mass spectrum: Found: MH"^ 591 
H.p.Lc. (1)Rt2.42min 
40 Isomer 2 
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Mass spectrum: Found: MH"^ 591 
H.pJ.c. (1) Rt 2.46min 

Example 385 

5 5-Chloro-N->((3S)-1 -[( 1 S)-1 "methvl-2-mQrphQlin-4-vl-2-oxQethvn-2-oxopvrrolidin-3--vl)-1 - 
benzQfuran-2"SUlfonamide 

To a solution of (3S)-3-amino-1-[(1S)-1-methyi-2-morpholin-4-yl-2-oxoethyl]pyrrolidin-2-one 
(0.077g) in anhydrous acetonitrile (2ml) were added 5-chloro-1-benzofuran-2-sulfonyl 
chloride (0.043g) in acetonitrile (2ml) and pyridine (0.057ml), and the mixture was stirred at 

10 room temperature for 72h. Saturated ammonium chloride solution (2ml) was added and the 
resultant mixture stirred at room temperature for 20min. The mixture was concentrated 
under reduced pressure and the residue partitioned between chloroform and hydrochloric 
acid (2M). The organic layer was washed with saturated sodium bicarbonate and brine. The 
organic layer was isolated, dried (over magnesium sulphate) and concentrated under 

1 5 reduced pressure to give the title compound (0.043g) as a white solid. 
Mass spectrum: Found: MH^ 456 
H.pJ.c. (1)Rt2.78min 

Example 386 

20 (E)-2-(5-Chlorothien-2-vl VN4(3S)-1 -Fd S)-1 -methvl-2-morphorm-4-vl-2-oxoethvl1-2- 
oxQpvrrQlidin-3-vllethenesulfonamide 
Route 1 

To a solution of (3S)-3-amino-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]pyrrolidin-2-one 
(14.9g) in anhydrous acetonitrile (750ml) were added (E)-2-(5-chlorothien-2- 

25 yl)ethenesulfonyl chloride (16.5g) in acetonitrile (250ml) and pyridine (1 1ml), and the mixture 
was stirred at room temperature for 72h. Saturated ammonium chloride solution was added 
and the resultant mixture stirred at room temperature for 30min. The mixture was 
concentrated under reduced pressure and the residue partitioned between chloroform and a 
1:1 mixture of hydrochloric acid (2M) and water. The organic layer was washed with a 1:1 

30 mixture of saturated sodium bicarbonate and water, and brine. The organic layer was 
isolated, dried (over magnesium sulphate) and concentrated under reduced pressure to give 
the title compound (19.3g) as a white solid. 
Mass spectrum: Found: MH* 448 
H.pJ.c. (1)Rt2.99min 

35 'H NMR (CDCl3):8 7.48(1H, d), 7.08(1H, d), 6.90(1H, d), 6.55(1H, d), 5,12(1H, br.d), 
5.06(1 H, q), 3.96(1 H, m), 3.70-3.48(9H, m), 3.35(1 H, m), 2.62(1 H, m), 2.05(1 H, m), 1,34(3H, 
d) ppm. 
Route 2 

To a mixture of N-{(3S)- 1 -[( 1 8)- 1 -methyi-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
40 yl}ethenesulfonamide (0.028g), tris(dibenzylideneacetone)dipalladium (0) (0.0028g) and 2- 
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(di-f-butylphosphino)biphenyl (0.0037g) under nitrogen, was added dry dioxan (0.25ml) and 
the mixture was stirred for 5min at room temperature. N,N-Di-isopropylethyiamine (0.02mi) 
followed by 2-bromo-5-chIorothiophene (0.016ml) In dry dioxan (0.25ml) were then added 
and the resultant solution was stirred at room temperature for 19h and then heated at 80°C 
5 for 1h. The reaction was lowered to BO'^C and maintained at this temperature for 20h. 
Evaporation of the cooled reaction mixture under a stream of nitrogen gave a residue that 
was purified by SPE (silica; using an OPTIX. Gradient elution [flow rate lOml/min; fraction 
size 10ml; UV detector set at X^ax 254nm; 0 to 50% ethyl acetate -cyclohexane over 5min, 
followed by 50% to 1 00% ethyl acetate-cyclohexane for 1 1 min and then 1 00% ethyl acetate 
10 for 4min]) gave the title compound (0.01 87g) as a clear oil. 

Using similar chemistry to that described for Example 386 Route 1, the following were 
prepared: 

Example 387 

15 5-Chloro-N-((3S VI -U 1 S)-1 -methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vlV1 ■ 
benzothiophene-2-sulfonamide 
Mass spectrum: Found: MH* 472 
H.p.l.c. (1) Rt 2.9min 

NMR (CDCl3):6 7.87(1 H, d), 7.86(1 H, m), 7.78(1 H, dm), 7.46(1 H, dd), 5.58(1 H, br.d), 
20 5.02(1 H, q), 3.91 (1H, m). 3.69-3.44(9H, m), 3.34(1 H, m), 2.65(1 H, m), 2.10(1H, m), 1.31(3H, 
d) ppm. 

Example 388 

6"Chloro-N-f(3SV1~r(1S)-1-methvl"2-morpholin-4-vl-2-oxoethvn-2-oxQPvrrolidin-3-v 
25 benzothiophene~2-sulfonamide 
Mass spectrum: Found: MH"^ 472 
H.p.l.c. (1) Rt2,96min 

NMR (CDCl3):6 7.89(1 H, s), 7.85(1 H, br.m), 7.81 (1H, d), 7.44(1 H, dd), 5.46(1 H, br.d), 
5.01(1H, q), 3.90(1H, m), 3.73-3.48(9H, m), 3.34(1H, m), Z67(1H, m), 2.10(1H. m), 1.31(3H. 
30 d) ppm. 

Example 389 

5-Chloro-3-methvl-N4(3SV14nSV1-methvl"2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolid 
vl)-1-benzothiophene-2-sulfonamide 
35 Mass spectrum: Found: MH"^ 486 
Kp.l.c. (1)Rt3.11min 

Example 390 

3-Cvano-N-((3S VI 4( 1 S)-1 ■methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3- 
40 vDbenzenesulfonamide 
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Mass spectrum: Found: MH* 407 
H.p.l.a (1)Rt2.4min 

Example 391 

5 4-Cvano~N-((3S VI -[( 1 S)-1 -methvl-2-momhQlin-4-vl-2-oxoethvn-2-oxopvrrolidin-3- 
vllbenzenesulfonamide 
Mass spectrum: Found: MH^ 407 
H.p.l.c. (1) Rt2.4min 

10 Example 392 

5- (5-Chloro-1,3.44hiadiazol-2-vlVN-l(3S)-14f1SV1-methvl-2-mQrphQnn-4^^^^ 
oxopvrrolldin-3"Vl>thiophene-2-sulfonamide 

Mass spectrum: Found: MH^ 506 
H.p.Kc. {1)Rt2.82min 

1 5 Two additional compounds, Examples 440 and 441 were prepared using similar chemistry. 
Example 393 

6- Chloro-N-((3S VI 4( 1 SV1 -methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vlVN-(2- 
oxobutvn-1-benzothlophene-2-sulfonamide 

20 Using Example 388 and 1 -bromo-2"butanone, and the synthetic procedure described for 
Example 293, the title compound was prepared. 
Mass spectrum: Found: MH"^ 542 
H.p.l.c. (1)Rt3.28min 

Using similar chemistry, the following was prepared: 

25 

Example 394 

N2-r(6-Chloro-1-benzothien-2-vl)sulfQnvn-N2-((3SV14(1SV1-methvl-2-morphQlin-4-vl^^^ 
oxoethvl1-2-oxopvrrolidin-3-vl>glvcinamide 
Mass spectrum: Found: MH"" 529 
30 H.p.l.c. (1)Rt2.86min 

Example 395 

5-ChlorQ-N4(3SV14(1S)-1-methvl-2-morpholln-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vlVN-(2 
oxobutvlV1"benzothioDhene-2"SUlfonamide 
35 Using Example 387 and 1-bromo-2-butanone, and the synthetic procedure described for 
Example 293, the title compound was prepared. 
Mass spectrum: Found: MH^ 542 
H.p.l.a (1)Rt 3.27min 

Using similar chemistry, the following was prepared: 

40 
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Example 396 

N24(5-ChlorQ-1 -benzothien-2-vl)sulfonvlVN24(3SV1 -Fd S)-1 -methvl-2-morphQlin-4-vl-2- 
oxoethvn-2-oxopvrrolidin-3"Vl>qlvcinamide 
Mass spectrum: Found: MH^ 529 
5 H.p.Lc. (1) Rt 2.85min 

Example 397 

6-ChlorQ-N-((3S V1 -fd S)-1 -methvl-2-morpholin-4-vl-2-QXQethvn-2-oxQPvrrQlidin-3-vl)-N- 
phenvlnaphthalene-2-sulfonamide 

10 A mixture of Example 1 (0.0206g), phenylboronic acid (0.0162mg), copper (11) acetate 
(0.01 6g), triethylamine 0,123ml) and powered 4A molecular sieves (dried, O.lg) in dry DCM 
(0.5ml) was stirred at room temperature for 6 days. The reaction mixture was filtered using 
SPE (silica, eluting with 30% methanol in ethyl acetate). The organic fraction was 
concentrated under reduced pressure to give a brown residue that was purified by mass 

1 5 directed preparative h.p.l.c. to give the title compound (0.0062g) as a gum. 
Mass spectrum: Found: MH^ 542 
H.p.Lc. (1)Rt3.38min 

Using similar chemistry, the following were prepared: 
20 Example 398 

6-Chloro-N-(4-fluorophenvh-N-((3SV1 -f(1 S)-1 ■methvl~2-morpholin-4-vl-2-oxoethvn-2- 
oxopvrrolidin-3-yl}naphthalene"2"Sulfonamide 
Mass spectrum: Found: MH^ 560 
H.p.l.c. (1) Rt3.43min 

25 

Example 399 

6-Chloro-N4(3SV14(1S)-1-methvl-2-morpholin-4-vl-2-oxQethvl1-2-QXQPvrrolidin~3-vlVN- 
PVridin-4-vlnaphthalene"2-sulfonamide 
Mass spectrum: Found: MH"" 543 
30 H.p.l.c. (1) Rt3.06min 

Example 400 

6-Chloro-N4f3S)-14nSV1-methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vlV 
PVridin"3-vlnaphthalene-2-sulfonamide 
35 Mass spectrum: Found: MH^ 543 
H.p.l.c. (1)Rt3.10min 

Example 401 

6-Chloro-N-U3S VI 4(1 S VI -methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3-vlVN4hien- 
40 3-vlnaphthalene-2~sulfonamide 
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Mass spectrum: Found: MH* 548 
H.p.l.a (1) Rt 3.38min 

Example 402 

5 5-Bromo-N-( (3S)-1 1 S)-1 -methvl-2-oxo-2-Diperidin-1 -vlethvl1-2-oxopvrrolidin-3- 
vl>thiophene-2"Sulfonamide 

Intermediate 99 (0.025g of resin) was treated with trifluoroacetic acid-DCM {1:1, 1ml) and 
shaken for 2h and filtered. The filtrate was concentrated under a stream of nitrogen to give 
the title compound (0-0025g) as an off-white glass. 
10 Mass spectrum: Found: MH^ 465 
H.pJ.c. (1) Rt 3.09min 

Example 403 

N-((3S)-1-{(1S)-2-f(3RV3-Aminopiperidin-1-vl1-1-methvl-2-oxoethvl>-2-oxopvrrol^ 
15 vl)naphthalene-2-sulfonamide formate and 

Example 404 

Benzyl (3R)-1-((2SV2-ff3S)-3-r(2-naphthvlsulfonvnamino1-2-oxopvrrolidin-1- 

vl}propanovnpiperidin-3-vlcarbamate 

A mixture of benzyl (3R)-1-[(2S)-2-((3S)-3-{[(6-chIoro-2-naphthyl)suifonyl]amino}-2- 
20 oxopyrrolidin-1-yl)propanoyl]piperidln-3-ylcarbamate (0.350g), 10% palladium on carbon 
(0,035g) and ethanol (1000ml) was stirred under an atmosphere of hydrogen for 17h. The 
reaction mixture was filtered through Harbolite™ and the filtrate was concentrated under 
reduced pressure to give an oil. The oil was partially purified using SPE (silica, eluting with 
methanol and then 10% aqueous ammonia in methanol) and then fully purified using mass 
25 directed preparative h.p.Lc. to give the title compounds (Example 403, 0.01 g; Example 404, 
0,028g), both as oils. 

Example 403 

Mass spectrum: Found: MH"" 445 
30 H.p.l.c. (1)Rt2,37min 

Example 404 

Mass spectrum: Found: MH*"577 
H.p.l.c. (1)Rt 3.27min 

35 

Example 405 

N-r(3S)-1-(f1S)-24(3S)-3-Aminopiperidin-1-vn-1-methvl-2-oxoethvl)-2~QXOPvrrQli^ 
vnnaphthalene-2-sulfQnamide formate and 
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Example 406 

Benzyl (3SV1-((2SV24(3SV34(2-naphthvlsulfQnvnaminQl-2-QXOPvrrolidin-1- 

vl>prQpanovl)piperidin~3-vlcarbamate 
5 Using benzyl (3S)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrol^ 
y[)propanoyl]piperidin-3-ylcarbamate and the synthetic procedure described for Examples 
403 and 404, the title compounds were prepared. 

Example 405 
10 Mass spectrum: Found: MH^ 445 
H.p.Lc. (1) Rt 2.55min 

Example 406 

Mass spectrum: Found: MH"577 
15 H.p.Lc. (1) Rt3,37min 

Example 407 

te^-Butvl (1 R,5S)-7-f(2S)-2-((3S V3-ff(6-chlQrQ-2-naphthvl)sulfonvnaminoV2-oxopvrrQ 
vl)propanovn-3,7'-diazabicvclQr3.3.nnonane-3-carboxvlate 
20 Using (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1-yl)propanoic 
acid and 3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid, 1,1-dimethyIethyl ester* and the 
synthetic procedure described in Example 1 , the title compound w as prepared. 
Mass spectrum: Found: MH^ 605 
H.p.Lc, (1) Rt3.44min 

25 * Reference for 3,7-Diazabicyclo[3.3.1]nonane-3-carboxylic acid, 1,1-dimethylethyl ester: 
Alstermark, C; Andersson, K; Bjore, A; Bjorsne, M; Lindstedt, A.E; Nilsson, G; Polla, M; 
Strandlund, G; Ortengren, Y, PCT Int. Appl. (2000), WO 0077000. 

Example 408 

30 6-Chloro-N-((3S)-1-((1S)-2-r(1R.5S)-3,7--diazabicvclor3.3.11non-3-vl1-1-methvl-2-QX 
oxopvrrolidin-3-vl)naphthalene"2-sulfQnamide 

A mixture of Example 407 (0.1 99g) and trifluoroacetic acid (2ml) in DCM (6mi) was stirred at 
room temperature for 2h and then concentrated under reduced pressure to give an oil. 
Saturated aqueous sodium bicarbonate (10ml) was added and the resultant mixture 
35 extracted with DCM. The combined organic extracts were dried (over magnesium sulphate) 
and concentrated under reduced pressure to give the title compound (0.1 73g) as a light 
brown foam. 

Mass spectrum: Found: MH^ 505 
H.p.Lc. (1) Rt 2.60min 

40 
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Example 409 

N1-r(1R.5S)-74(2S)-2-((3SV34r(6-ChlorQ-2-naphthvl)sulfQnvnaminQV^^^ 
vnpropanovn-3-fN.N--dimethvlqlvcvl)-3,7-diazabicvdQr3.3J1nQn-2-vn-N1-^^ 
((3SV34r(6-chloro-2-naphthvl)sulfonamide 
5 A mixture of N,N-dimethylglycine (0.0062g), HOBT (O.OOSSg), 1 -ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (0,01 24g) and N.N-di-isopropylethylamine 
(0.0215ml) in dry DMF (0.05ml) was sonicated for 2min. A solution of compound of Example 
408 (0.025g) in dry DMF (0.2ml) was added and the resultant mixture sonicated for a further 
2min. The mixture was then stirred at room temperature for 18h and concentrated under 
10 reduced pressure to give a gum-like residue, which was purified using mass directed 
preparative h.p.l.c. to give the title compound (0.02g) as an oil- 
Mass spectrum: Found: MH* 590 
H.p.l.c. (1)Rt2.57min 

15 Example 410 

2-((1R,5SW(2S)-2-((3SV3-(r(6-Chloro-2-naphthvi)sulfQnvnaminoV2-o 
vl)propanovn"3.7-diazabicvclor3.3.nnon-3-vl>-N,N.N-trimethvl-2-oxoethanaminium chloride 
Using Example 408 and betaine hydrochloride, and the synthetic procedure described for 
Example 409, the title compound was prepared. 
20 Mass spectrum: Found: MH^ 604 
H.p.l.c. (1)Rt 2.57min 

Example 411 

6-Chloro--N-((3SV14nsV24(1R.5S)-3-(N~methvlqlvcvlV7-diazabicvclor3.3.11non-3^^^ 

25 methvl-2-oxoethvl)-2-oxopvrrolidin-3-vl)naphthalene-2-sulfonamide 

Intermediate 99 (0.029g) was dissolved in DCM (1 .5ml) and treated with trifluoroacetic acid 
(0.5ml). The resultant mixture was stirred at room temperature for 1.5h and then 
concentrated under reduced pressure. The residue was treated with saturated aqueous 
sodium bicarbonate (5ml) and extracted with DCM. The combined organic extracts were 

30 dried (over magnesium sulphate), filtered and concentrated under reduced pressure to give 
the title compound (0.026g) as a gum. 
Mass spectrum: Found: MH^ 576 
H.p.Lc. (1)Rt2.61min 

35 Example 412 

N24(6-ChlorQ-2--naphthvnsulfonvn-N2-((3SV14(1SV24(1R,5S)-3.7-diazabicvcto 
vlM'-methvl-2"Oxoethvl)-2-oxopvrrolidin"3-vl)glvcinamide formate 

A mixture of Example 407 (0.01 24g), potassium carbonate (0.009g) and 2-bromoacetamide 
(0.0029g) in dry DMF (0.21ml) was stirred at room temperature for 19h, and then additional 
40 2-bromoacetamide (0.001 5g) was added. After stirring for a further 5h, the mixture was 
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quenched with water (2ml), extracted with ethyl acetate, dried (over magnesium sulphate) 
and filtered. The combined organic extracts were concentrated under reduced pressure to 
give an oil which was treated with trifluoroacetic acid-DCM (2ml; 1:1), and stirred at room 
temperature for 5h. The mixture was concentrated under reduced pressure and the residue 
5 purified using mass directed preparative h.p.l.c. to give the title compound (0.004g) as an 
oil. 

Mass spectrum: Found: MH^ 562 
H.p.Lc. (1)Rt2.45min 

10 Example 413 

6-Chloro-N-r(3SV1 -((1 S)-1 ■methvl-24(1 R.5S)-7-r2-(methvlamino)ethvn-3,7- 
diazabicvclof3.3.nnon"3-vl>-2-oxoethvl)"2-oxopvrrolidin-3-vnnaphthalene-2-sulfonamide 
A mixture of Example 408 (0.01 98g), N-(2-chloroethyl)-N-methylamine hydrochloride 
(0.076g) and sodium bicarbonate (O.lg) in ethanol (0.45ml) was heated at 80 °C for 20h. 
15 The cooled reaction mixture was diluted with brine, extracted with DCM, dried (over 
magnesium sulphate) and concentrated under reduced pressure. The resultant residue was 
purified using mass directed preparative h.p.l.c. to give the title compound (0,008g) as a 
clear gum. 

Mass spectrum: Found: MH^ 562 
20 H.p.l.c. (1)Rt2.29min 

Example 414 

6~ChlorQ-N-f2-(dimethvlamino)ethvl1-N-r(3SV1-((1SV24(1R,5SV7-r2-(dimethvlami 
3,7-diazabicvclof3.3.nnon-3-vlM-methvl-2-oxoethvn-2-oxopvrrolidin-3-vnnaphthalene-2" 
25 sulfonamide 

Using Example 408 and N,N-dimethylaminoethyl chloride hydrochloride, and the synthetic 
procedure described for Example 413, the title compound was prepared. 
Mass spectrum: Found: MH^ 647 
H.p.l.c. (1) Rt 2.33min 

30 

Example 415 

6-Chloro-N-a3S)-1-|(1S)-1-methvl-2-r(1R,5SV9-oxa-3,7-diazabicvclor3.3.11non-3-vl^^^ 

oxoethvl)-2-oxopvrrolidin-3-vl)naphthalene-2-sulfonamide trifluoroacetate 

A mixture of 9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid, 1,1-dimethylethyl ester* 

35 (0.0178g), (2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)suIfonyl]amino}-2-oxopyrrolidin-1- 
yi)propanoic acid (0.037g), HOBT (0.01 36g), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (0.01 94g) and N,N-di-isopropylethylamine (0.041ml) in dry DMF (0.3ml) was 
stirred at room temperature for 5 days and then concentrated under reduced pressure. The 
resultant residue was diluted with aqueous sodium hydroxide (0,5M, 5ml) and extracted with 

40 ethyl acetate. The combined organic extracts were concentrated under reduced pressure 
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and the residue purified using preparative thin layer chromatography (20cm x 20cm 1mm 
thick Whatman PKF256 Si02 plate, eluting with ethyl acetate). The resultant material 
(0.001 2g) was treated with 10% trifluoroacetic acid-DCM (10ml) at room temperature for 3h 
and concentrated under reduced pressure to give the title compound (0.001 1g) as an oil. 
5 Mass spectrum: Found: MH* 507 
H.p.l.c. (1) Rt 2.52min 

* The corresponding HCI salt (9-oxa-3,7-diazabicyclo[3.3.1]nonane-3-carboxylic acid, 1,1- 
dimethylethyl ester, monohydrochloride) has been reported: 
10 Bjoere, A; Bjoersne, M; Cladingboel, D; Hoffman, K; Pavey, J; Ponten, F; Strandlund, G; 
Svensson, P; Thomson, C; Wilstermann, M. PCT Int. Appl. (2001), WO 0128992, 

Example 416 

N2-r(6-Chloro-2-naphthvnsulfonvlVN24(3S)-1 4(1 S)-1 -methvl-2-oxo-2-piperazin-1 -vlethvn-2- 

15 oxopvrrolidin-3-vl}qlvcinamide trifluoroacetate 

Using (2S)-2-((3S)-3-{(2-amino-2-oxoethyl)[(6-chloro-2-naphthyl)sulfonyl]amino}-2- 
oxopyrrolidin-1-yl)propanoic acid and 1-Boc-piperazine, and the synthetic procedure 
described for Example 1, provided the Intermediate t-butyl ester. This was subsequently 
deprotected using trifluoroacetic acid to provide the title compound , 

20 Mass spectrum: Found: MH^ 522 
H.pJ.c. (1) Rt2.39min 

Example 417 

N24(6-Chloro-2-naphthvnsulfonvn-N2-((3SV14(1SV1-methvl-2-(4-methvl-1.4-di 
25 2-oxQethvn-2-oxopvrrQlidin-3-vl>qlvcinamide formate 

Using Intermediate 49 and the procedure described for Example 1 , the title compound was 
prepared. 

Mass spectrum: Found: MH"^ 550 
H.pJ.c. (1)Rt2.45min 
30 Using similar chemistry, the following were prepared: 

Example 418 

N24(6-Chloro-2-naphthvnsulfonvn-N2-((3S)-1-((1S)-2-f(2R,6SV2.6-dimethvlmorphol^^ 
1-methvl"2-oxoethvl}-2"OXQPvrrolidin-3-vnalvcinamide 
35 Mass spectrum: Found: MH* 551 
H.p.Kc. (1)Rt 3.02min 

Example 419 

N24(6-Chloro-2~naphthvhsulfonvn-N2-((3S VI -((1 S VI -methvl-2-f (1 S,4SV2-Qxa-5- 
40 a2abicvclor2,2.nhept-5-vn-2-oxoethvlV2-QxopvrrQlidin-3-vnqlvcinamide 
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Mass spectrum: Found: MH* 535 
H.p.l.c. (1) Rt 2.83min 

Example 420 and Example 421 
5 N2-r(6-Chloro-2-naphthvnsulfonvl1-N24(3S)-1 4(1 S)-1 -methvl^2-oxo-2-(2-pvrid^n-4- 
vlpvrrQlidin■1-v^ethvn-2"OXQPvrrQ^idin-3•^vl)q^vcinamide [Isomer 1 and Isomer 21 
Isomer 1 

Mass spectrum: Found: MH^ 585 
H.p.l.c. (l)Rt2.61min 
10 Isomer 2 

Mass spectrum: Found: MH* 585 
H.p.l.c. (1) Rt2.62min 

Example 422 

15 N2-f(6-ChlQrQ-2-naphthvnsulfQnvlVN24(3S V1 -fd S)-1 -methvl-2-(4-methvl-5--Qxo-1 .4- 
diazepan-1-vl)-2-oxoethvn--2-oxopvrrolidin-3-vl}qlvcinamide 
Mass spectrum: Found: MH^ 564 
H.p.l.c. (1) Rt2.70min 

20 Example 423 and Example 424 

N24(6-Chloro-2-naphthvl)sulfonvlVN2-((3S V1 4(1 S VI -methvl-2-oxo-2-(2-pvridin-3- 
vlpvrrolidin-1"Vl)ethvn-2-oxopvrrolidln-3-vl>qlvcinamide Tlsomer 1 and Isomer 21 
Isomer 1 

Mass spectrum: Found: MH* 584 
25 H.p.l.c. (1)Rt2.70min 
Isomer 2 

Mass spectrum: Found: MH^ 584 
H.p.l.c. (1)Rt2.73min 

30 Example 425 

N2-r(6-Chloro-2-naphthvnsulfonvl1-N24(3S)-1 4(1 S)-1 -methvl-2-r2-(4-methvlpvridin-2- 
vnpvrroHdln-1-vl1"2-oxQethvlV2~oxQPvrrolidin-3"Vnqlvcinamide 
Mass spectrum: Found: MH^ 599 
H.p.l.c. (1)Rt 2.8min 

35 

Example 426 

(EV243-ChlorQ-4-hvdroxvphenvl VN4(3S V1 4( 1 S V1 -methvl~2-morphoiin-4-vl-2-oxoethvn-2- 
oxoPvrrolidln-3-vl)ethenesulfonamide 

Sulphuryl chloride {0.036ml) was added dropwise to DMF (0.04ml) at 0 °C and the mixture 
40 was stirred at room temperature for 2h. Intermediate 105 (0.1 02g) in cyclohexane (0.2ml) 
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was added in one portion and the resultant mixture was heated at 90 °C for 6h. The cooled 
reaction nnixture was poured onto ice and extracted with DCM. The combined organic 
extracts were dried (over magnesium sulphate) and concentrated under reduced pressure to 
give a brown oil which was treated with sulphuryl chloride (0-035ml) and triphenyl phosphine 
5 (0.1 03g) in dry DCM (ca, 0.5ml). After stirring for 3h at room temperature, the mixture was 
filtered through a SPE silica cartridge preconditioned with cyclohexane. Elution with ethyl 
acetate gave, after concentration under reduced pressure, an orange-brown solid which was 
stirred with Intermediate 87 (0,04g), 4-dimethylaminopyridine (0,021 g), di- 
isopropylethylamine (0.059ml) in dry DCM (1ml). After stirring for 3 days at room 
10 temperature under nitrogen, the mixture was concentrated under reduced pressure. The 
residue was purified initially using SPE (silica) followed by mass directed preparative h.p.l.c. 
to give the title compound (0.0035g) as a white solid. 
Mass spectrum: Found: MH^ 458 
H.p.Lc. (1) Rt 2.58min 

15 

Example 427 

(E)-2-(4-Chloro-3-hvdrQXVPhenvn-N-f(3SV14(1S)-1-methvl-2-morpholin-4-vl-2-ox^ 
oxopvrrolidin-3-vl>ethenesulfonamide 

To a solution of (E)-2-(3-{[feff-butyl(diphenyl)silyl]oxy}-4-chlorophenyl)-N4(3S)-1-[(1S)-1- 
20 methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide (0.0078g) in 
THF (0.3ml) at -78°C under nitrogen, tetra n-butylammonium fluoride (1M in THF, 0.014ml) 
was added. The mixture was allowed to warm to room tempertaure over 3 days and then 
concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.l.a to give the title compound (0.0043g) as a clear film. 
25 Mass spectrum: Found: MH^ 458 
H.p.l.c. (1)Rt2.67min 

Example 428 

6-Chloro-N-((3S)-1 1 S)-1 -meth vl-2-mQrpholin-4-vl-2-oxoethvl1-2-oxopvrrolidin-3-vlVN-(2- 

30 morpho[in-4-v[ethvnnaphthalene-2-sulfonamide formate 

Example 1 (0.05g) was dissolved in DMF (1ml) and treated with chloroethylmorpholine 
hydrochloride (0.062g) and potassium carbonate (0.093g), and stirred at 40°C for 2h. The 
mixture was then heated at 80°C for 8h, cooled and treated with ethyl acetate and water 
The organic extraxt was dried (over magnesium sulphate) and concentrated under reduced 

35 pressure. The residue was purified using mass directed preparative h.p.l.c. to give the title 
compound (0.01 8g) as a white solid. 
Mass spectrum: Found: MH"" 579 
H.p.l.c. (1)RtZ56min 

Using similar chemistry, the following were prepared: 

40 
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Example 429 

6-Chloro-N4(3S)-1 -[( 1 S)-1 -methvl-2~morphQlin-4-vl-2-oxQethvn-2-oxQPvrrolidin-3-vl)"N-(2- 
pvrrolidin-1 -vlethvl)naphthalene-2-sulfonamide formate 
Mass spectrum: Found: MH^ 563 
5 H.p.Lc. (1) Rt2.58mfn 

Example 430 

6-ChlorQ-N-r2-(dimethvlaminQ)ethvl1-N-((3S V1 -[(1 S V1 -methvl-2-mQrphQlin-4-vl-2-oxQethvl1- 
2"Qxopvrrolldin"3"Vl>naphthalene-2-sulfonamide formate 
10 Mass spectrum: Found: MH"" 537 
H.p.l.c. (1) Rt2.53min 

Example 431 

N-r2-(r(6-Chloro-2-naphthvl)suifonvn{(3SV14(1SV1-methvl-2-morpholin-4-vl^^^ 
15 oxopvrrQiidin~3-vllamino)ethvnacetamide 
Mass spiectrum: Found: MH^ 551 
KpJ.c. (1)Rt2.91min 

Example 432 

20 6-ChlQro-N"l2-oxQ-1-ri"(piperidin-1--vlcarbQnvl)propvnpvrrolidin'-3-vl}naphthalene--2- 
sulfonamide Tlsomer 1 and Isomer 21 

Using 2-(3-{[(6-chloro-2-naphthyl)suIfonyl]amlno}-2-oxopyrrolidin-1-yl)butanoic acid [Isomer 
1 and Isomer 2] and the synthetic procedure described for Example 1 , the title compound 
was prepared. 
25 Mass spectrum: Found: MH^ 478 
H.p.l.c. (1) Rt 3.37min 

Using similar chemistry, the following was prepared: 

Example 433 

30 6-Chloro-N'-(2-oxO"1 41 -(pvrrolidin-1 ■vlcarbonvl)propvnpvrrolidin-3-vl>naphthalene"2- 
sulfonamide f Isomer 1 and Isomer 21 
Mass spectrum: Found: MH^ 464 
H.p.l.c. (1) Rt3.21min 

35 Example 434 

6-Chloro-N-f 1 -( 1 -f r(2S V2-methvlpiperidin>-1 -vncarbonvl}propvl)"2-oxopvrrolidin-3" 
vl1naphthalene~2-sulfonamide [Isomer 3 and Isomer 41 

Using 2-(3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1-yl)butanoic acid [Isomer 
3 and Isomer 4] and the synthetic procedure described for Example 1, the title compound 
40 was prepared. 
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Mass spectrum: Found: MH^ 492 
H.p.l.c. (1) Rt 3.13min 

Using similar chemistry, ttie following was prepared: 
5 Example 435 

6"Chloro-N-f2-oxo-1 -f 1 -(piperidin-1 -vlcarbonvhpropvl1pvrrolidin"3-vl>naphthalene-2- 
sulfonamide [Isomer 3 and Isomer 41 
Mass spectrum: Found: MH^ 478 
Kp.Lc. {1)Rt3.12min 

10 

Example 436 

6-Chloro-N-f(3RV14(1SV1-methvl-2-oxo-24(2SV2-(pvrrolidin-1-vlmethvnpvrrQl^^^ 
vl1ethvlV2-oxopvrrolldin-3-vnnaphthalene-2"Sulfonamide formate 

Using Intermediate 31 and the procedure described for Example 1 , the title compound was 
15 prepared. 

Mass spectrum: Found: MH* 533 
H.p,La (1) Rt2.63min 

Example 437 

20 5-Chloro-N4(3SV1 4( 1 S)--1 ■methvl-2-morpholin-4-vl-2-oxoethvl1-2-oxopvrrolidin-3-vl>-1 H- 
indQle-2"Sulfonamlde 

Intermediate 64 (0.01 1g) was dissolved in 1:1 TFA / DCM (0.5ml) and allowed to stand at 
room temperature for 1h. The mixture was concentrated under reduced pressure and the 
residue solvents partitioned between saturated aqueous sodium bicarbonate and DCM. The 
25 separated organic phase was dried (over magnesium sulphate) and concentrated under a 
stream of nitrogen to give the title compound (0.0082g) as white solid. 
Mass spectrum: Found: MH^ 455 
H.p.l.c. (1)Rt 2.97min 

30 Example 438 

6-Chtoro-N4(3SV1-rnS)~1-methvl-2-mQrpholin-4-vl"2-oxoethvn-2-oxopvrrolidin-3-^^ 
benzothiazQle-2-sulfonamide 

Intermediate 66 (O.lg) was stirred at room temperature in anhydrous acetone (3ml) and 5% 
aqueous potassium permanganate (1.35ml) for 3h, after which additional acetone (3ml) and 

35 5% aqueous potassium permanganate (1.35ml) were added. The reaction mixture was 
stirred for a further 18h and filtered through Celite"^^. The filtrate was concentrated under 
reduced pressure and the residue purified by mass directed preparative h.p.l.c to give the 
title compound (0.0062g) as a white solid. 
Mass spectrum: Found: MH"^ 473 

40 H.p.l.c. (1)Rt2.98min 
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Example 439 

1 -(3-Cvanophenvn-N-((3S V1 -r( 1 S V1 '■methvl-2-oxQ-2-piperidin-1 -vlethvlV2-Qxopvrrolidin-3- 
vDmethanesulfonamide 

5 The title compound was prepared using Intermediate 23 and (3- 
cyanophenyl)methanesulfonyl chloride, and the synthetic procedure described for Example 
386 (Route 1 ), 

Mass spectrum: Found: MH* 419 
H.p.Lc. (1) Rt min 

10 

Example 440 

5- Chloro-N4 ( 3S V1 -[( 1 S VI -methvl-2-morpholin-4-vl-2-oxoethvn-2-oxopvrrolidin-3- 
vl}thienor2,3-blpvridine-2-$ulfonamide 

The title compound was prepared using Intermediates 57 and 87, and the synthetic 
15 procedure described for Example 386 (Route 1). 
Mass spectrum: Found: MH"" 473 
H.pJ.c. (1)Rt2.64min 

Example 441 

20 5-Chloro-N-((3S)-1 -f( 1 S)-1 -methvl-2-morpholin-4-vl-2-oxoethvl1-2-oxopvrrolidin-3- 
vl}thienor3,2-b1pvridine-2"SulfQnamide 

The title compound was prepared using Intermediates 87 and 118, and the synthetic 
procedure described for Example 386 (Route 1). 
Mass spectrum: Found: MH"" 473 
25 H.p.l.c. (1)Rt2.53min 

Example 442 

6- Chloro-N4(3SV1 ■[( 1 SV1 -methvl-2-(4-morpholinvlV2-oxoethvn-2-oxopvrrolidinvl>thienor3.2- 
blpvridine-2-sulfonamide 

30 The title compound was similarly prepared using Intermediate 87 and 6-chlorothieno[3,2- 
/)]pyridine-2-sulfonyl chloride*, and the synthetic procedure decribed for Example 386 (Route 
1). 

Mass spectrum: Found: MH* 473 
H.p.l.c. (l)RtZ61min 

35 

*Prepared according to the procedure described in US6281227. 
Example 443 

(E)-2-(5-Chlorothien-2-vl)-N-methvl-N4(3S)-14(1SV1-methvl-2-morpholin"4-vl-2-ox 
40 oxopvrrolidin"3"Vl}ethenesulfonamide • 
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Sodium hydride (60% dispersion in oil, 0.01 1g) was added to trimethysulphonium iodide 
(0.059g) in dimethylsulpiioxide (2ml) between 5-1 O^C, and the resultant mixture was stirred 
at room temperature for 30min. Example 386 (0,1g) in dry THF (2ml) was added between 
5-1 0°C, and the solution stirred at room temperature for 2.25h, at 50°C for 70h, cooled to 
5 room temperature and poured onto ice/water. The aqueous mixture was extracted with ethyl 
acetate and the combined, dried (over magnesium sulphate) organic extracts were 
concentrated under reduced pressure. The residue was purified using mass directed 
preparative h.p.l.c. to give the title compound (O.OSSg) as a colourless oil. 
Mass spectrum: Found: MH"^ 462 
10 H.p.l.c. (1) Rt2.82min 



15 

In vitro assay for inhibition of Factor Xa 

Compounds of the present invention were tested for their Factor Xa inhibitory activity as 
determined in vitro by their ability to inhibit human Factor Xa in a chromogenic assay, using 
N-a-benzyloxycarbonyl-D-Arg-Gly-Arg-p-nitroanilide as the chromogenic substrate. 

20 Compounds were diluted from a lOmM stocl< solution in dimethylsulfoxide at appropriate 
concentrations. Assay was performed at room temperature using buffer consisting of: 50mM 
Tris-HCI, 150mM NaCI, 5mM CaCI2, pH 7.4. containing human Factor Xa (final cone. Of 
0.0015 U.mI-1), Compound and enzyme were preincubated for 15min prior to addition of the 
substrate (final cone, of 200(jM), The reaction was stopped after SOmin with the addition of 

25 soybean trypsin inhibitor or H-D-PHE-PRO-ARG-Chloromethylketone. BioTek EL340 or 
Tecan SpectraFluor Plus plate readers were used to monitor the absorbance at 405nM. To 
obtain iC50 values the data were analysed using ActivityBase® and XLfit®. 

All of the synthetic Example compounds tested exhibited measurable FXa inhibitory activity. 
30 Preferably compounds have an IC50 value of less than 2^M, more preferably compounds 
have an IC50 value of less than 0.1 jaM. 



Measurement of prothrombin time (PT) - Test 1 
35 Blood was collected into a sodium citrate solution (ratio 9:1) to give a final concentration of 
0.38% citrate. Plasma was generated by centrifugation of citrated blood samples at 1200 
xg for 20min at 4°C . 

The PT test was performed at 37°C in plastic cuvettes containing a magnetic ball bearing. 
50|jL of citrated plasma and either 25|jL of 2.8% DMSG for control or 25}jL of test compound 
40 (dissolved in DMSO and diluted in water and 2.8% DMSO to give 0.4% DMSO final in 
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assay) at a concentration of 7-times the final desired concentration was pippetted into each 
cuvette. This mixture was incubated for 1min at 37°C before adding lOOpL of 
thromboplastin mixture (comprising lyophillsed rabbit thromboplastin and calcium chloride 
which was reconstituted in distilled water as per manufacturer's [Sigma] instructions). On 
5 addition of the thromboplastin mixture, the timer was automatically started and continued 
until the plasma clotted. The time to clotting was recorded (normal range for human plasma 
is 10-13 seconds). 

Method for measurement of prothrombin time (PT) - Test 2 
10 Blood is collected into a sodium citrate solution (ratio 9:1) to give a final concentration of 
0.38% citrate. Plasma Is generated by centrifugation of citrated blood samples at 1200 xg 
for 20min at 4°C. 

The PT test is performed at 37''C in plastic cassettes and using a MCA210 Microsample 
1 5 Coagulation Analyzer (Bio/Data Corporation). For assay, 25 ul of plasma containing test 
compound at concentrations ranging from 0,1 to 100 uM (made from a 1 mM stock solution 
in 10% DMSO and plasma) and 25 ul of Thromboplastin C Plus (Dade Berhing) are 
automatically injected into the cassette. Upon addition of the Thromboplastin C Plus, the 
instrument determines and records the time to clot (normal range for human plasma is 10-13 
20 seconds). 

General purification and analytical methods 

Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (3pm, 3.3cm x 
4.6mm ID) eluting with 0,1% HCO2H and 0.01 M ammonium acetate in water (solvent A), 

25 and 95% acetonitrile and 0.05% HCO2H in water (solvent B), using the following elution 
gradient 0-0,7 minutes 0%B, 0.7-4.2 minutes 0-^100%B, 4.2-5.3 minutes 100%B, 5.3-5.5 
minutes 100— >0%B at a flow rate of 3 ml/minutes (System 1). The mass spectra (MS) were 
recorded on a Fisons VG Platform mass spectrometer using electrospray positive ionisation 
[(ES+ve to give MH"" and M(NH4)^ molecular ions] or electrospray negative ionisation [(ES-ve 

30 to give (M-H)" molecular ion] modes. 

nmr spectra were recorded using a Bruker DPX 400MHz spectrometer using 
tetramethylsilane as the external standard. 

Biotage™ chromatography refers to purification carried out using equipment sold by Dyax 
Corporation (either the Flash 40i or Flash 1501) and cartridges pre-packed with KPSil. 
35 Mass directed autoprep refers to methods where the material was purified by high 
performance liquid chromatography on a HPLCABZ+ 5pm column (5cm x 10mm i.d.) with 
0.1% HCO2H in water and 95% MeCN, 5% water (0.5% HCO2H) utilising the following 
gradient elution conditions: 0-1.0 minutes 5%B, 1.0-8.0 minutes 5-^30%B, 8.0-8.9 minutes 
30%B, 8.9-9.0 minutes 30->95%B, 9.0-9.9 minutes 95%B, 9.9-10 minutes 95-^0%B at a 
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flow rate of 8ml minutes"^ (System 2). The Gilson 202-fraction collector was triggered by a 
VG Platform Mass Spectrometer on detecting the mass of interest. 
Hydrpophobic frits refers to filtration tubes sold by Whatman, 

SPE (solid phase extraction) refers to the use of cartridges sold by International Sorbent 
5 Technology Ltd, 

TLC (thfn layer chromatography) refers to the use of TLC plates sold by Merck coated with 
silica gel 60 F254. 

10 LC/MS System (3) 

Method 2 was conducted on a Waters Xtera RP18 column (3pm, 15cm x 2.1mm ID) eluting 
with solvent A (0.1% HC02H and water) and solvent B (100% acetonitrile, 0.1% HC02H 
and reserpine 2.5pgml-1) at 20''C. The following elution gradient was ran: 0-2.0 minutes 0% 
B; 2.0-18.0 minutes 0-100% B; 18.0-20.0 minutes 100%B; 20.0-22.0 minutes 100-0%B; 
15 22.0-30.0 minutes 0%B, at a flow rate of 0.4 ml/minutes. The mass spectra (MS) were 
recorded on a Micromass QTOF 2 spectrometer using electrospray positive ionisation 
[ES+ve to give MH+]. 

Note: The number given in brackets in the Examples and Intermediates above, e.g. H.p.Lc. 
20 (1), specifies the LC/MS method used. 
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Claims 

1 . A compound of formula (Ic): 




5 (Ic) 
wherein: 

represents hydrogen, -Ci.6alkyl, -Ca-ealkenyl, -Ca-ealkynyl, -Ca-salkylOH, -C2-3alkylNR'^R% - 
C2-3alkylNHCOR^ -C2-3alkylNHC02R\ -C2-3alkyINHS02R^ -Cs-salkylNHCONR^R^ -C2-3alkyl 

10 OCONR^R'', -Ca-salkylOCi-ealkyl, -C2.3aIkylOCH2phenyl, phenyl or 5- or 6- membered 
aromatic heterocyclic group containing at least one heteroatom selected from O, N or S, the 
phenyl or aromatic heterocyclic group being optionally substituted by one or more 
substitutents selected from: -Ci-aalkyl, -Ci.3alkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, - 
CO2H and -OH, or R"" represents a group X-W; 

1 5 X represents -Ci^aalkylene-, propenylene, propynylene; 

W represents -CN, -CO2H, -CONR^R^, -COCi^alkyl, -COsCi^ealkyl, -C02C3.6alkenyl, phenyl 
or 5- or 6- membered aromatic or non-aromatic heterocyclic group containing at least one 
heteroatom selected from O, N or S, the phenyl or aromatic or non-aromatic heterocyclic 
group being optionally substituted by one or more substitutents selected from: -Ci-aaikyI, -Ci- 

20 3alkoxy, -Ci^salkylOH, halogen, -CN, -CFs, -NH2, -CO2H and -OH; 

R^ represents hydrogen, -Ci-salkyI, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected from O, N or S, the phenyl or heterocyclic group 
being optionally substituted by one or more substituents selected from: -Ci_3alkyl, -Ci- 
25 3alkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

R^ and independently represent hydrogen or -Ci^alkyl; 

R^ and R^ independently represent hydrogen, -Ci^salkyl or -CPs, with the proviso that one of 
30 R^ and R^ is -Ci-aalkyI or -CF3 and the other is hydrogen; 
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R"^ and R^, together with the N atom to which they are bonded, form a 4-, 5~, 6-, 7- or 8- 
membered non-aromatic heterocyclic ring, bridged or unbridged, optionally containing an 
additional heteroatom selected from O, N or S, and optionally substituted by: 
5 (i) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -CO2H, -Ci^alkyl, ~Ci- 
ealkoxy, -Ci.6alkylOH, -(Ci^alkyl)NR^R^ -(Co.3alkyl)CONR'^R^ -NHSO2CF3, -NHSOaCCo- 
3alkyl)R^ -NHCHaCOCHaOCCi^alkyl), -(Co^alkyOCOzCi^alkyl, -CONHCz-salkylOH, - 
CH2NHC2-3alkylOH, -CHsOCLsalkyl. -COCHsNR^'R^ -COCH2N'*(CH3)3 and -CH2S02Ci.3alkyl; 

(ii) a group -NHCOR^. or -NR^R^ 

10 R^ represents -Ci-ealkyI, -C2.6alkynyl, -C^-ealkoxy, -Ci^alkylOH, -Ci-3alkylC02H, -Ci- 
aalkylNR^R'', -Ci^alkylC02Ci.3aIkyl, -Ci_3alkylCONR^R^ and -Ci>3alkylOCi^alkyl; 

(iii) a group -Y-R®, 

Y represents -Ci-salkylene-, -NHCO-, -NHC02Ci.3aIkyIene-, -NHCi.3alkylene-, -CO-, -Ci. 
salkylNH-, -Ci^alkylNHCO-, -Ci^alkylNHSOz-, -CH2NHSO2CH2- or a direct link, 
15 R® represents phenyl, phenyl, a 5- or 6- membered heterocycle containing at least one 
heteroatom selected from O, N or S, or a 5- or 6- membered cycloalkyi, each of which is 
optionally substituted by one or more substituents selected from: -Ci.3alkyl, -Ci_3alkoxy, -Ci- 
salkylOH, halogen, -ON, -CF3, -NH2, -CO2H and -OH; or 

(iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ and 
20 R^, wherein R^ represents phenyl, a 5- or 6- membered cycloalkyi group or a 5- or 6- 

membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
N or S, and the fused bicyclic group is optionally substituted by one or more substituents 
selected from: -Ci_3alkyl, -Ci^alkoxy, -Ci.3alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and - 
OH; 

25 with the proviso that where the substituent on the non-aromatic ring formed by R^ and is - 
NH2, -OH. -Ci.6alkoxy, -NHSO2CF3, -NHS02(Co-3alkyl)R% -NHGOR^ -NR'^R^ -NHGOR^. - 
NHC02Ci.3alkyleneR^ or -NHC1.3alkyleneR^ -NHCH2COCH20(Ci.3alkyl), the substituent is 
not attached to a ring carbon atom adjacent to a heteroatom; 
R^ represents: 

30 (i) a fused bicyclic group -R^R*^; 

(ii) a group -R9-R^• 

(iii) a group -Z-R^ wherein Z represents -Ci-salkylene-, -C2-3alkenylene- or a direct link; 
wherein R^ and R*" independently represent phenyl or a 5- or 6- membered aromatic 
heterocyclic group containing at least one heteroatom selected from O, N or S, the phenyl or 

35 aromatic heterocyclic group being optionally substituted by one or more substituents 
selected from: -Ci^alkyl, -Ci-salkoxy, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
and pharmaceutically acceptable derivatives thereof. 



40 
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2. A compound of formula (i) 




(I) 



wherein: 



represents hydrogen, -Ci^alkyl, -C2^alkenyl, -Ca^alkynyl, -Ca-aalkylOH, -Ca-salkylNR^'R^, - 
C2.3alkylNHCOR% -C2-3alkylNHC02R^ -C2^alkylNHS02R^ -Ca^alkylNHCONR^'R^ or a group 
10 X-W; 

X represents -Ci-aalkylene-, propenylene, propynylene; 

W represents -CN, -CO2H, -CONR^R^ -COCi.6alkyl, -COgCi^alkyl, -COsCg-ealkenyl, - 
OCONR^R'', -OCi-ealkyl, -OCH2phenyl, phenyl or 5- or 6- membered aromatic heterocyclic 
group containing at least one heteroatom selected from O, N or S, the phenyl or aromatic 
15 heterocyclic group being optionally substituted by one or more substitutents selected from: - 
Ci.3alkyl, -Ci-salkoxy, -Ci^alkylOH, halogen. -CN, -CF3, -NH2, -CO2H and -OH; 

R^ represents hydrogen, -Ci^alkyl, phenyl or a 5- or 6- membered heterocyclic group 
containing at least one heteroatom selected. from O, N or S, the phenyl or heterocyclic group 
20 being optionally substituted by one or more substituents selected from: -Ci-aalkyI, -Ci. 
aalkoxy, -Ci-salkylOH, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 

R^ and R"^ independently represent hydrogen or -Ci-aalkyI; 



25 R^ and R^ independently represent hydrogen, -Ci-aalkyI or -CF3, with the proviso that when 
one of R^ and R^ is -Ci.3alkyl or -CF3, the other is hydrogen; 

R"^ and R^, together with the N atom to which they are bonded, form a 5-, 6- or 7- membered 
non-aromatic heterocyclic ring, bridged or unbridged, optionally containing an additional 
30 heteroatom selected from O, N or S, and optionally substituted by: (i) one or more 
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substitutents selected from: -NH2, -CF3, F, -OH, =0, -CO2H, -Ci-ealkyI, -Ci^alkoxy, -Ci, 
ealkylOH, -(Ci_3alkyl)NR^R^ -(Co^alkyl)CONR^R^ -NHSO2CF3, -NHS02(Co-3aIkyl)R^ and (Co- 
3alkyl)C02Ci.3alkyl; 

(ii) a group -NHCOR^ or -NRV, 

5 R"^ represents -Ci.6alkyl, -Ca^alkynyl, -Ci.6alkoxy, -Ci^alkylOH, -Ci_3alkylC02H, -C^. 
salkylNR'^R^ -Ci.3alkylC02Ci^alkyl or -Ci^alkylCONR^R^; 

(iii) a group -Y-R®, 

Y represents -Ci-3alkylene-, -NHCO-, -NHCOaCi^salkylene-, -NHCi-salkylene-, -CO-, -Ci_ 
3alkylNH-, -Ci^alkylNHCO-, -Ci.3alkylNHS02-, -CH2NHSO2CH2- or a direct link, 
10 R® represents phenyl, a 5- or 6- membered cycloalkyl or a 5- or 6- membered heterocycle 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by one or more substituents selected from: -Ci_3alkyl, -Ci^alkoxy, -Ci-salkylOH, 
halogen, -CN, -CF3, -NH2, -CO2H and -OH or 

(Iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ 
1 5 and R^, wherein R^ represents phenyl, a 5- or 6- membered cycloalkyl group or a 5- or 6- 
membered aromatic heterocyclic group containing at least one heteroatom selected from O, 
N or S, and the fused bicyclic group is optionally substituted by one or more substituents 
selected from: -Ci.3alkyl, -Ci^galkoxy, -Ci^alkylOH, halogen, -CN, -CF3, -NH2, -CO2H and - 
OH; 

20 with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
NH2, "OH, -Ci^ealkoxy, -NHSO2CF3, -NHS02(Co.3alkyl)R^ -NHCOR^ -NR^R^ -NHCOR^ - 
NHC02Ci.3alkyleneR® or -NHCi^alkyleneR®, the substituent is not attached to a ring carbon 
atom adjacent to a heteroatom; 

25 R^ represents: 

(i) a fused bicyclic group -R^R^; 

(ii) a group -R^-R*^; 

(iii) a group -Z-R'^ wherein Z represents -Ci^alkylene-, -C2^alkenylene- or a direct link; 
wherein R^ and R*" independently represent phenyl or a 5- or 6- membered aromatic 

30 heterocyclic group containing at least one heteroatom selected from O, N or S, each of 
which is optionally substituted by one or more substituents selected from: -C^.3alkyl, -Ci. 
3alkoxy, halogen, -CN, -CF3, -NH2, -CO2H and -OH; 
and pharmaceutically acceptable salts or solvates thereof. 

35 3. A compound as claimed in claim 1 or claim 2 wherein R^ represents hydrogen, -Ci_6alkyl, - 
C2-6alkenyl or a group X-W wherein X represents -Ci^alkylene- and W represents -CN, - 
CO2H, -CONR'^R^ -COCi_6alkyl, -COsCi^ealkyl or a 5- or 6- membered aromatic heterocyclic 
group containing at least one heteroatom selected from O, N or S, 
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4. A compound as claimed in claim 1 wherein represents hydrogen, -Ci-ealkyl, -C3. 
ealkenyl, -Cs-saikylNR^'R^, -C2-3alkylNHCOR^ phenyl or a 5- or 6- membered aromatic 
heterocycle, or R^ represents a group X-W wherein X represents -Ci-3alkylene- and W 
represents -CN, -CO2H, -CONR^'R^ -COCi^ealkyl, -COsCi^alkyl or a 5- or 6- membered 

5 aromatic or non-aromatic heterocyclic group containing at least one heteroatom selected 
from O, N or S. 

5. A compound as claimed in any one or claims 1-4 wherein R^ represents -Ci^alkyl or 
hydrogen. 

10 

6. A compound as claimed in any one of claims 1-5 wherein R^ represents -C^^alkyl or 
hydrogen. 

7. A compound as claimed in any one of claims 1-6 wherein R"^ and R^, together with the N 
15 atom to which they are bonded, form a 5- or 6- membered non-aromatic heterocyclic ring, 

optionally containing an additional heteroatom selected from O, N or S, and optionally 
substituted by: 

(i) one or more subsituents selected from: -NH2, -CF3, -OH, -CO2H, -Ci.6alkyl, -Ci.6alkoxy, - 
Ci,6alkylOH, -(Ci,3alkyl)NR^R^ -(Co-3alkyl)CONR^R^ and -NHSO2CF3; 
20 (ii) a group NHCOR"^ wherein R"* represents -Ci^alkyl, -Ca-ealkynyl, -Ci.6alkoxy, -Ci. 
aalkylCOzH, -Ci^alkylNR'^R^ -Ci.3alkylC02Ci^alkyl or -Ci.3alkylCONR''R^ or a group NHR'' 
wherein R"* represents -Ci^ealkyl or -Ci^alkylOH; 

(iii) a group -Y-R^, Y represents -Ci^alkylene-, -NHCO-, -NHC02Ci.3alkylene-, -NHCi. 
salkylene- or -Ci^alkylNHS02-, R® represents imidazole, pyrrole, pyrazole, pyridine, 

25 pyrimidine. furan, oxazole, 1 ,2,4-triazole, phenyl or pyrrolidine optionally substituted by -Ci. 
aalkyi, NH2 or -Ci_3alkylOH; 

(iv) a second ring R^ which is fused to the non-aromatic heterocyclic ring formed by R"^ and 
R^, wherein R^ represents cyclohexyl; 

with the proviso that where the substituent on the non-aromatic ring formed by R"^ and R^ is - 
30 NH2, -OH, -Gi^alkoxy, -NHSO2CF3, -NHCOR^ -NR^R^ -NHCOR^ -NHGOaCi^alkyleneR^ or 
-NHCi^aalkyleneR^, the substituent is not attached to a ring carbon atom adjacent to a 
heteroatom; 

8. A compound as claimed in claim 1 wherein R"^ and R^, together with the N atom to which 
35 they are bonded, form a 4-, 5-, 6-, 7- or 8- membered non-aromatic heterocyclic ring, 

selected from: piperidine; pyrrolidine; hexamethyleneimine (homopiperidine); morpholine; 
thiomorpholine; diazepine; tetrahydro-1,6-naphthyridine; 2-azabiGycio[2.2.1]heptane; 2-oxa- 
5-azabicyclo[2.2. 1 ]heptane; 3,7-diazabicyclo[3.3. 1 ]nonane; 9-oxa-3,7- 
diazabicyclo[3.3.1]nonane; 2-azabicyclo[2.2.2]octane; 4,6,7,8-tetrahydro-5h-thieno[3,2- 
40 c]azepine; 
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1 ,2,5,6-tetrahydropyridine; azetidine; 2,5-dihydro-1h-pyrrole; piperazine; 
hexahydropyrimidine; tetrahydroquinoline; decahydroquinoline; tetrahydroquinoxaline; 
dihydroisoindole; tetrahydroisoquinoline; tetrahydro-5h-imidazo[4,5-c]pyridine; 1,3,4,5- 
tetrahydro-2h-2-benzazepine; 2,5-diazabicyclo[2,2.1]heptane; optionally substituted by: 
5 (!) one or more substitutents selected from: -NH2, -CF3, F, -OH, =0, -Ci-ealkyI, -Ci^ealkoxy, - 
Ci-ealkylOH, -(Ci^alkyl)NR^R^ -(Co^alkyl)CONR^R^ -NHSO2CF3, -NHCHsCOCHaOCd. 
aaikyi), ~(Co-3alkyl)C02Ci^alkyl, -CONHCs-salkylOH, -COCH2NR^R^ -COCH2N'^(CH3)3, - 
CH20Ci.3alkyl and -CH2S02Ci.3alkyl; 

(ii) a group -NHCOR^ or -NR^R^ 

10 R"^ represents -Ci.6alkyl, -Cs-ealkynyl, -Ci^alkylOH, -Ci-salkylCOsH, -Ci-3alkylNR^R^ -Ci. 
salkylCOgCi^salkyl, -Ci^alkylOCi^alkyl and -Ci^alkylCONR*'R^; 

(iii) a group -Y-R% 

Y represents -Ci_3alkylene-, -NHCO-, -NHCi^alkylene-, -NHC02Ci_3alkylene-, -Ci. 
aalkylNHCO-. -Ci_3alkylNHS02-,-CO- or a direct link, 
15 R® represents phenyl, pyridine, pyrrole, isoxazole, pyrazole, pyrrolidine, cyclopentyl, triazole, 
pyrazlne, furan, thiazole, imidazole, morpholine, piperazine, pyrimidine, piperidine, each of 
which is optionally substituted by one or more substituents selected from: -Ci^alkyl, 
halogen, -NH2; 

with the proviso that where the substituent on the non-aromatic ring formed by R^ and R^ is - 
20 NH2, -OH, -d^alkoxy, -NHSO2CF3. -NHGOR^ -NR^R^ -NHGOR% or -NHC1^alkyleneR^ - 
NHC02C1.3alkyleneR^ -NHCH2COCH20(Ci-3alkyl), the substituent is not attached to a ring 
carbon atom adjacent to a heteroatom. 
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9. A compound as claimed in any one of claims 1-8 wherein represents 




10. A compound as claimed in claim 1 selected from: 
5 6-Chloro-N-{(3S)- 1 -[( 1 S)- 1 -methyl-2-(4-methyl-5-oxo- 1 .4-diazepan- 1 -yl)-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

6-Chloro-N-((3S)-1"{(1S)-1-methyi-2-oxo-2-[2-(2-pyrrolidin-1-ylethyl)piperi 
oxopyrrolidln-3-yl)naphthalene-2-sulfonamide ; 

6-Chloro-N~((3S)-1"{(1S)-1-methyl-2-oxo-2-[2"(2-pyrrolidin-1-ylethyl)piperidi 
1 0 oxopyrrolidin-3-yl)naphthalene-2-sulfonamide ; 

6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-oxG-2-(2-pyridin-3-ylpyrrolidin-1-yl)ethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamlde; 

6-Chloro-N-{(3S)-1-[(1S)-2-(3,3-difluoropiperidin-1-yl)-1-methyl-2-oxoethy^ 
yl}naphthalene-2-sulfonamide; 
1 5 6-Chloro-N-{(3S)-1 -[(1 S)-2-(4.4-dif luoropiperidin^l -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[{1 S)-2-(3,4-dihydro-1 ,6-naphthyridin-1 (2H)-yl)-1 -methyl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 

N-((3S)-1 -{(1 S)-.2-[(1 R,4S)-2-Azabicyclo[2.2. 1 ]hept-2-yl]-1 -methyl-2-oxoethyl}-2- 
20 oxopyrrolidin-3-yl)-6-chloronaphthalene-2-sulfonamide; 



wo 02/100886 



PCT/GB02/02586 



197 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4-ylpyrrolidin-1 -yl)ethyl]-2- 
oxopyrroliciin-3-yl}naphthalene-2-sulfonamide formate; 

N-{1 -[(1 S)-2-Azepan-1 -yl-1 -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6-chloronaphthalene-2- 
sulfonamide; 

5 N-{(3S)-1-[(1S)-2-(2-Azabicyclo[2.2.2]oct-2-yl)-1-methyl-2-oxoethy^ 
chloronaphthalene-2-sulfonannide; 

5'-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[{2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2"OXopyrrolidin-3-yl)~N-(2-oxobutyl)-2,2'-bithiophene-5-sulfonam 
(E)-2-(4-Chlorophenyl)-N-((3S)-1-{(1S)-1-methyl^2-oxo-2-[(2S)-2-(pyrrolW 
1 0 y[methyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yI)-N-(2-oxobutyl)ethenesulfo formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2"[(2S)-2-(pyrroIidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyI}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)-1-benzothiophene-2-sulfonamide; 

5- Chloro-N-((3S)-1 -{(1 S)-1-methyI-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)-1-benzothiophene-2-sulfonamide; 

1 5 N2-{[(E)-2«-(4-Chlorophenyl)ethenyl]sulfonyl}-N2-{(3S)-1 S)-1 -methyl-2~morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamfde; 

N2-[(5'-Chloro-2,2'-bithien-5-yl)suIfonyl]-N2-{(3S)-1 -1(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide ; 
N-[(5'-Chloro-2.2'-bithien-5-yl)sulforiyl]~N^{(3S)-1-[(1S)-1-methyl^ 
20 oxoethyl]-2-oxopyrrolidin-3-yl}glycine; 

(E)-2-(4~ChlorophenyI)-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}ethenesuIfonamide; 

(E)-2-(4-Chlorophenyl)-N4(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethy^ 
oxopyrrolidin-3-yl}-N-(2-oxobutyl)ethenesulfonamide; 
25 Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1-[(1 S)-1-methyl-2-morpholin-4-yl- 
2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-{[(E)"2-{4-Chlorophenyl)ethenyl]sulfonyl}-N-{(3S)-1-[(1S)-1-methyl-2^^^ 
y I ethy l]-2-oxopy rrolid i n-3-y l}g ly ci ne ; 

N-{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-l -methyl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-6- 
30 chloronaphthalene-2-sulfonamide; 

6- Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-thiomorpholin-4-ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolid 
yl)propanoyl]piperidin-3-yl}prop-2~ynamide; 
35 N1-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyl]amino}-2--oxopyrrolidin~1- 
yl)propanoyl]piperidin-3-yl}-N2,N2-dimethylglycinamide; 

Methyl 3-({1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1^ 
yl)propanoyl]piperidin-3-yl}amlno)-3-oxopropanoate; 

N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]aminoh2-oxopyrroiidin^ 
40 yl)propanoyl]piperidin-3-yl}nicotinamide; 
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N-{1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyI)sulfonyI]amino}^^^ 
yl)propanoyl]piperidin-3-yi}pyridine-2-carboxamide; 

6-Chloro-N-ethyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholm-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 
5 N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1-[(1 S)-1-methyl-2-oxo-2-(5~oxo-1 ,4-diazepan- 
1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 
N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1-[(1S)^1-methyl-2~^ 
diazepan-1-yl)-2-oxoethyl]-2-oxopyrrolidin-3-yl}gIycinamide; 
N2-[(6-Chloro-2-naphthyl)suifonyl]-N2-{(3S)-1-[(1S)-1-methyl-2-oxo-2-^ 
1 0 ylpyrrolidin-1 -yl)ethyl]-2-oxopyrroIidin-3"-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)suIfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-4- 

yIpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-((3S)-1-{(1S)-2-[(2R,6S)-2,6-dimeth^ 

1- methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

15 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-2-^^ 
methyI-1,34hiazol-4-yl)methyl]naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yI-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-- 
(pyridin~2-ylmethyl)naphthalene-2-sulfonamide formate; 

6'^Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}--N-- 
20 (pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-((3S)-14(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmeth 
yl]ethyl}-2-oxopyrrolidin-3-yl)-N-[(2-methyl-1,3-thiazol-4-yl)methyl]naphthal^ 
sulfonamide formate; 

6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1-ylmethyl)^ 
25 yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(pyridin-4-ylmethyl)naphthalene-2-sulfonamide formate; 
N-[(&-Chloro-2.2'-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -yiethyl]- 

2- oxopyrroIidin-3-yl}glycine; 

N41K(2R)-2-{(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyl)amino]-2-^^ 
yl}propanoyl)piperidin"3-yl]benzamide; 
30 6-Chloro-N-(3,3-dimethyl-2-oxobutyl)~N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin~4-yl-2-.oxoethyl]- 
2-oxopyrrolidin-3-yl}naphthalene-2-suIfonamide; 

te/t-Butyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S^1-[(1S)-1-methyl~2-morpholin-^ 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-Allyl-6-chloro-N-{1 -[{1 S)-1 -methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrrolidin-3- 
35 yl}naphthalene-2-sulfonamide ; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-(1 -{1 -methyl-2-oxo-2-[2-(pyrrolidin-1 -ylmethyl)pyrrolidin- 
1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycine formate; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-((3S)-1 -{(1 S)-1 -methyI-2-oxo-2-[(2S)-2-(pyrro^ 
yImethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycine; 
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6-Chloro-N-methyl-N-{(3R)-1 -[(1 R)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

N-[(6-Chloro-2-naphthyl)sulfonyl]-N-(1-{1-methyl-2-oxo-2-[2"(pyrrolidin-1-^^ 

1- yl]ethyl}-2-oxopyrrolidin-3-yl)glycine formate ; 

5 (E)-2-(5-Chlorothien-2-yl)-N-{(3S)-1-[(1S)-1-methyl-2-morpho^ 
oxopyrrolidin-3-yl}ethenesulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}--N-(2- 
oxobutyl)-1-benzothiophene-2-sulfonamide; 

N2-[(6-Chloro- 1 -benzothien-2-yl)sulfonyl]-N24(3S)-1 -[(1 S)-1 -methyl^^^ 
1 0 oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

6-ChIoro-N-((3S)-1 -{(1 S)-2-[(1 R,5S)-3,7-diazabicycIo[3. 3. 1 ]non-3-yl]-1 -methyl-2"OXoethyl}-2- 
oxopyrroIidin-3-yl)naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1"methyl-.2-{(1 R,5S)-7-[2-(methylamino)ethy[]-3,7- 
diazabicyclo[3.3.1]non-3-yl}-2-oxoethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfo 
15 6-Chloro-N-((3S)-1-{(1S)-1-methyl-2-[(1R,5S)-9-oxa-3J-diazabicycto 
oxoethyl}-2-oxopyrrolidln-3-yl)naphthalene-2-suIfonamide trifluoroacetate; 
N2-[(6-Chloro-2-naphthyI)sulfonyl]-N2-{(3S)-1 -[{1 S)-1 -methyl-2-(4-methyM ,4-diazepan^1 -yl)- 

2- oxoethyl]-2-oxopyrrolidin-3-yI}glycinamide formate; 
N24(6-Chloro-2-naphthyl)suifonyl]-N2-((3S)-1-{(1S)-2-[(2R.6S)-2,6-^ 

20 1 -methyi-2-oxoethyl}-2'OXopyrrolidin-3-yI)glycinamide; 

N2-[(6-Chloro-2-naphthyl)suIfonyl]-N2-((3S)-14(1S)-1-methyl-2-[(1S,4S)-^^ 

azabicyclo[2.2.1]hept-5-yl]-2-oxoethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

N2-[(6-Chloro-2-naphthyl)sulfonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin^4- 

yIpyrrolidin-1"yl)ethyl]-2-oxopyrro|jdin-3-yl}glycinamide; 
25 N2-[(6-Chloro-2-naphthyl)sulfonyl3-N2-{(3S)-1 -[(1 S)-1 -methyl-2-(4-methyl-5-oxo-1 ,4- 

diazepan-1-yl)-2-oxoethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

N2-[(6-Chloro-2-naphthyI)suifonyl]-N2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-(2-pyridin-3- 

ylpyrrolidin-1-yl)ethyl]-2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin~4-yl~2-oxoethyl]'-2-oxopyrrolidin-3-yl}-N-(2- 
30 morpholin-4-ylethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(2- 

pyrrolidin-1 -ylethyl)naphthalene-2-sulfonamide formate; 

6-ChIoro-N-[2-(dimethylamino)ethyl]-N-{(3S)-1-[(1S)-1-methyl-2-morpholi 

2-oxopyrrolidin-3-yl}naphthalene-2-sulfonamide formate; 
35 N-[2-([(6-Chloro-2-naphthyl)sulfonyI]{(3S)-1-[(1S)-1-methyl-2-morpholin-4-^^^ 

oxopyrrolidin-3-yl}amino)ethyl]acetamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-'3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
40 yl}naphthalene-2-sulfonamide; 
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6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yl]ethyl}-2-oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide formate; 
6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin~3-yl)naphthalene-2-sulfonamide; 
5 5'-Chloro-N-^(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl]-^^^ 
bithiophene-5-sulfonamide; 

5'-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2"OXO-2-[(2S)'2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
yI]ethyl}-2-oxopyrrolidin-3-yl)-2,2'-bithiophene-5-sulfonamlde; 
(E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
1 0 oxopyrrolidin-3-yl}ethenesulfonamide; 

5 - Chloro-N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrolidin-3-yl}-"2,Z-bithiophene-5-sulfonamide; 

Methyl N-[(5'-chloro-2,2'-bithien-5-yI)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 
oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 
15 5'-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-morpholin-4-yl-2-oxoethyl] 
oxobutyl)-2,2-bithiophene-5-sulfonamide; 

N"{(3S)-1 -[(1 S)-2-(3-Aminopiperidin-1 -yl)-1 -methyl-2-oxoethyl]-2-oxopyrrolidin~3-yl}-6- 
chloronaphthalene-2-sulfonamide; 

(E)-2-(4-Chlorophenyl)-N-{(3S)-1 -[(1 S)-1 -methyl^2-oxo-2-piperidin-1 -^^ 
20 3-yl}ethenesulfonamide; 

Methyl N-{[(E)-2-(4-chlorophenyl)ethenyl]sulfonyl}~N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2- 

piperidin-1-yIethyl]-2-oxopyrrolidin-3-yl}glycinate; 

(E)-2-(4-Chlorophenyl)-N-(cyanonnethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}ethenesulfonamide; 
25 6-Chloro-N-{(3S)-1-[(1S)-1-methyl-2-(3-methylpiperidin-1-yl)-2-oxoethy^ 
yl}naphthalene-2-sulfonamide; 

6- Chloro-N-((3S)-1 -{(1 S)-2-[3-(hydroxymethyl)plperidin-1 -yl]-1 -methyl-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

N-{1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyI)sulfonyI]amino}-2-oxopyrrol^ 
30 yl)propanoyl]piperidin-3-yl}acetamlde; 

6-Chloro-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[3-(1 H-pyrroM -ylmethyl)piperidin-1 -yl]ethyl}-2- 

oxopyrrolidin-3-yl)naphthaIene-2-sulfonamide; 

6-ChIoro-N-{(3S)-1-[(1S)-2-(3,3-dimethylpiperidin-1-yl)-1-methyl-^^^ 

3-yl}naphthalene-2-sulfonamide; 
35 N-{1 -[(2S)-2-{(3S)-3-{[(6-Chloro-2-naphthyl)sulfonyi]amino}-2-oxopyrrolW - 

yl)propanoyl]piperidin-3-yl}prop-2-ynamide; 

N-{1-[(2S)-2-((3S)-34[(6-Chloro-2--naphthyl)sulfonyl]amino}-2-oxopyrrolidin-1- 
yl)propanoyl]piperidin-3-yl}-1 -methyl-1 H-pyrrole-3-carboxamlde; 

Methyl 4-({1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyllamino}-2-oxopyrron 
40 yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoate; 
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4-({1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyl]amm 
yl)propanoyl]piperidin-3-yl}amino)-4-oxobutanoic acid; 
N-{(3S)-1-[(2S)-2-((3S)-3-{[(6-ChIoro-2-naphthyl)suIfonyl]amino}^^^ 
yl)propanoyl]piperidin"3-yl}nicotinamide; 
5 N-{(3S)-1 -[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrroli 
yl)propanoyl]piperidin-3-yl}pyridine-2-carboxamide; 

N4{3S)-1-[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyllamino}-2-oxopyrra 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

Methyl 3-({(3S)-1-[(2S)-2-((3S)-34[(6-chloro-2-naphthyl)sulfonyl]am 
1 0 yl)propanoyl]piperidin-3-yl}amino)-3-oxopropanoate; 

N-1-{(3S)-1~[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]amin 
yl)propanoyl]piperidin-3-yl}-N-2-,N-2-dirnethylglycinamide; 

Benzyl (3R)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-oxopyrro 
yi)propanoyl]piperidin-3-ylcarbamate; 
1 5 N-{(3R)-1 -[(2S)-2-((3S)-34[(6-Chloro-2-naphthyl)sulfonyI]amino}-2-oxopyrrolid^ - 
yl)propanoyl]piperidin-3-yl}nicotinamide; 
N-{(3R)-1-[(2S)-2-((3S)-3-{[(6-Chloro-2-naphthyl)sulfonyl]a 
yl)propanoyl]piperidin-3-yl}isonicotinamide; 

5'-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2KD^ 
20 bithiophene-5-sulfonamide ; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 - 
benzothiophene-2-sulfonamide; 

(E)-2-(4~Chlorophenyl)-N-{(3S)-1-[(1S)-1-methy!-2-oxo-2-piperidin-^ 

3-yl}ethenesulfonamide; 
25 6-Chloro-N-{(3S)-14(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-oxopyrro 

benzothiophene~2-sulfonamide compound with 4-chloro-N-{(3S)-1-[(1S)-1-nnethyl-2-oxo-2- 

piperidin-1 -ylethyl]-2-oxopyrrolidin-3-yl}-1 -benzothiophene-2-sulfonannide (1:1); 

6-Chloro-N"(3-furylnnethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 

oxopyrrolidin-3-yl}naphthalene-2-suifonamide; 
30 6-Chloro-N-{(3S)- 1 -[( 1 S)- 1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N- 

(pyridin-3-ylmethyl)naphthalene-2-sulfonamide formate; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyi]-2-oxopyrrolidin-3-yl}-N-(2- 
oxobutyl)naphthaIene-2-sulfonamide; 

N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]- 
35 2-oxopyrrolidin-3-yl}glycinamide; 

6-Chloro-N-(2-furylmethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2- 
oxopyrrplidin-3-yl}naphthalene-2-sulfonamidie; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morphoiin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl}-N-(1 ,3- 
thiazol-2-ylmethyl)naphthalene-2-sulfonamide; 
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Methyl N-[(5'-chioro-2,Z-bithien-5-yl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 - 
ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

5'-Chloro-"N-(cyanomethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyll-2- 
oxopyrrolidin-3-yl}-2,2-bithiophene-5-sulfonamide; 
5 6-Chloro-N-{(3S)-1-[(1R)~1-methyl-2-(3-methylpiperidrn-1-y^ 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-{(3R)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-sulfonamide; 

6-Chloro-N-methyl-N-{(3S)-1 -((1 R)-1 -methyl-2-(3-methylpiperidin-1 -yl)-2-oxoethyl]-2- 
1 0 oxopyrrolidln-3~yl}naphthalene-2-sulfonannide; 

N-[1-((2R)-2-{(3S)-3-[[(6-chloro-2-naphthyl)sulfonyl](methyl)ami 
yI}propanoyl)piperidin-3-yl]acetamide; 

6-Chloro-N-(cyanonnethyl)-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2~ 
oxopyrrolidin-3-yl}naphthalene-2-sulfonamide; 
1 5 6-Chloro-N-methyl-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrroIidin-3- 
yl}naphthalene-2-sulfonamide; 

N-Allyl-6-chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3- 
yl}naphthalene-2-suIfonamide; 

Methyl N-[(6-chIoro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-morpholin-4-yl-2- 

20 oxoethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N-[(6-Chloro-2-naphthyl)suIfonyl]-N-{(3S)-1 -[(1 S)-1 -methyI-2-morphoIin-4-yl-2-oxoethyl]-2- 
oxopy rroiid i n-3-yl}g lyci ne; 

6-Chloro-N-methyl-N4(3S)-1~[(1S)-1-methyl-2-oxo-2-piperidin-1-ylethyl]-2-^^ 
yl}naphthalene-2-suifonamide; 

25 6-Chloro-N-methyl-N-((3S)-1 -{(1 S)-1 -methyl-2-[(2R)-2-methylpiperidin-1 -yl]-2-oxoethyl}-2- 
oxopyrrolidin-3-yl)naphthalene-2-sulfonamide; 

Methyl N-[(6-chloro-2-naphthyl)sulfonyl]-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperldin-1 - 

ylethyl]-2-oxopyrrolidin-3-yl}glycinate; 

N"[(6-Chloro-2-naphthyl)sulfonyl]-N"-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
30 oxopyrrolidin-3-yl}glycine; 

N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyl]-2- 
oxopyrrolidin-3-yl}glyclnamlde; 

6-Chloro-N-{(3S)-1 -[(1 S)-1 -methyl-2-oxo-2-piperidin-1 -ylethyll-2-ox^ 
oxobutyl)naphthalene-2-sulfonamide; 
35 N-2-[(6-Chloro-2-naphthyl)sulfonyl]-N-2-((3S)-1-{(1S)-1-methyl-^^^ 
ylmethyl)pyrrolidin-1-yl]ethyl}-2-oxopyrrolidin-3-yl)glycinamide; 

Methyl N-[(6-chloro-2-.naphthyl)sulfonyl]-N-((3S)-1 -{(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin- 
1 -ylmethyl)pyrrolidin-1 -yl]ethyl}-2-oxopyrrolidin-3-yl)glycinate formate; 
6-Chloro-N-((3S)-1 ^(1 S)-1 -methyl-2-oxo-2-[(2S)-2-(pyrrolidin-1 -ylmethyl)pyrrolidin-1 - 
40 yl]ethyl}-2-oxopyrrolidin-3-yl)-N-(2-oxobutyl)naphthalene-2-sulfonamide; 
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N-[1-((2R)-24(3S)-3-[[(6-Chloro-2-naphthyl)sulfonyl](methyO 
yl}propanoyl)piperid!n-3-yl]benzamide; 

6-ChIoro-N-[(3S)- 1 -(( 1 S)- 1 -methyl-2-oxo-2-{3-[( 1 H-pyrrol-2-ylmethyl)amino]piperldin- 1 - 
yl}ethyl)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 
5 6-Chloro-N-[(3S)-1-((1S)-1-methyl-2-oxo-2-{3-[(pyridin-3-y^ 
2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

6-Chloro-N-[(3S)-1 -((1 S)-1 -methyl-2-oxo-2~{3-[(1 H-pyrazol-3-ylmethyl)amino]piperidin-l - 
yl}ethyI)-2-oxopyrrolidin-3-yl]naphthalene-2-sulfonamide; 

Benzyl (3S)-1-[(2S)-2-((3S)-3-{[(6-chloro-2-naphthyl)sulfonyl]amino}-2-^^^ 
10 yl)propanoyl]piperidin-3-ylcarbamate; 

N-((3S)-1-{(1S)-2-[(3S)-3-Aminopiperidln-1-yl]-1-methyl-2-^^ 
chloronaphthalene-2-sulfonamide; and 

N-((3S)-1 -{(1 S)-2-[(3R)-3-Anninopiperidin-1 -yl]-1 -methyl-2-oxoethyl}-2-oxopyrrolidin-3-yl)-6~ 
chloronaphthaIene-2-sulfonamide. 

15 

11. A connpound according to any one of claims 1-10 for use in therapy. 

12. A pharmaceutical composition comprising a compound according to any one of claims 1- 
1 0 together with a pharmaceutical carrier and/or excipient. 

20 

13. Use of a compound according to any one of claims 1-10 for the manufacture of a 
medicament for the treatment of a patient suffering from a condition susceptible to 
amelioration by a Factor Xa inhibitor. 

25 14. A method of treating a patient suffering from a condition susceptible to amelioration by a 
Factor Xa inhibitor comprising administering a therapeutically effective amount of a 
compound according to any one of claims 1-10. 

15. A process for preparing a compound of formula (1) which comprises: 

30 

(a) reacting a compound of formula (II) with a compound of formula (III): 
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(II) 
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(III) 



OR: 

(b) reacting a compound of formula (XV) with a compound of formula (VI): 
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10 (c) reacting a compound of formula (XVI) with a compound of formula (VIII): 
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